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Paige  24. 


She  coa position  of  eguipnent  aeans  ASBPP,  their 
tactido-technological  characteristics  to  high  degree  depend  on  a 
series  of  anhient  conditions  and  requireaents. 


1.  Location  of  objects  of  control  and  direction  relative  to 
TsPO.  It  is  possible  to  isolate  three  foras  of  location  of  the 
objects: 


with  the  concentrated  location  of  the  parameters;  to  siailar  by 
objects  they  are  related  the  cheaical  and  petrocheaical  technological 
installations  on  which  the  sensors  of  the  ocnt rolled/inspected 
parameters  are  separated  frcn  TsPO  up  to  distances  to  300  a and  is 
peraissible  the  ta letransaission  of  their  signals; 


with  the  concentrated  location  of  the  paraaeters,  but  the 
territorial  separated  objects,  distant  behi>d  TsPO  at  distances  froa 
3Q0  a to  5 tap  in  this  case  it  is  expedient  and  econonically 
profitable  the  applicatioa/use  of  teleaecbaqical  transmission  aedia 
of  inforaatioq; 
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Kith  the  mixed  location  of  the  parameters  with  which  occur  both 
of  the  conditions  indicated;  in  this  case  the  system  of  aeans  aust 
ensure  both  the  remote  and  tele  mechanical  transmission  of 
information. 

2.  Necessary  high  speed  and  connected  with  it  application/use  of 
different  methods  of  modulatioq  of  sensor  signals  during 

tele  mechanical  transmission. 

3.  Degree  of  complexity  of  algorithasr  realized  in  system 
(algorithm  of  supervisory  contrcl  of  automated  or  automatic 
operational  control). 

4.  Requirement  for  authenticity  of  information.  An  increase  in 
the  degree  of  the  authenticity  cf  transmission  and  to  information 
processing  is  reached  both  because  of  its  redundancy  and  because  of 
the  object  of  technical  equipment  by  the  control  devices  and 
correction.  The  authenticity  of  the  transmission  of  information 
depends  substantially  cn  the  quality  of  the  utilized  communication 
channels.  The  uses  of  the  chosen  physical  pair  in  telephone  cable  to 
a considerable  degree  decrease  the  authenticity  of  transmission  in 
cenparison  with  that  case  when  transmission  is  realized  along  the 
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specially  laid  coaaunication  channels. 

Vhe  effect  of  these  conditions  for  th;e  structures  of  ASOPP  can 
be  traced  during  the  eguipaent  realization,  cf  the  autoaated  systeas 
cf  control  of  the  type  "cascade/st  age" 

Page  25. 

During  the  creation  of  these  systeas  ope  way  or  another,  were 
conducted  the  ideas  of  an  increase  in  the  degree  of  reliability  and 
effectiveness  of  the  functioning  of  ASOPP,  after  conforaing  to  the 
technical  capabilities  of  the  entering  it  eguipaent. 

Vhe  structure  of  ASUFP,  in  which  is  osed  teleinforaational 
systea  TIS-1  with  TsVH  [digital  coaputer]  "Oral-IIB",  is  given  in 
Pig.  * [ 1.  A,  5].  Vhe  inf oraation-carrying  systea  TIS-1  includes  12 
decks  of  the  transceiver  eguipaent  for  the  type  BTTsP  1/IK.  On  the 
controlled/inspected  point/iteas  in  the  shops  -of  plant  to 
subasseablies  KP,  are  connected  the  sensors  of  the  analog  paraaeters 
res  whose  signals  for  transaission  are  aodulated  with  the  aid  of 
tiae-pulso  converters  VIP*  the  sensors  of  the  discrete  signals  of  the 
state  of  technological  eguipaent  110  afd  the  sensors  of  inforaation 
in  the  digital  fora  DTsl,  connected  through  the  coaautator  of  sensors 
KD.  The  instructions  of  the  renote  control  TBK  are  put  out  by  the 
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parallel  binary-coded  -deciual  code  froa  the  trigger  register  of 
subasseably  KP  of  BTTsP  1/IK,  while  the  instructions  of  rewote 
control  TO  - from  the  contacts  of  relay. 


Pig.  4.  Structure  of  ASOPF  with  teleinf or aatiogal  systea  TIS-1  and 
Ts IB  ?0ral-1lB". 


Key:  X 1)-  Production  (shop  of  the  i-th).  (2).  Froa.  (3). 
Cowuun icat ion  line.  (4).  Recording.  (5).  Address.  (6).  Code. 


1 
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Fig.  6.  Stracture  of  ASOPP  with  teleinf oraatiopal  syste*  "Akkord"  and 
T5V8  PPotentsial". 

Keys  <1).  Productions  (shop  of  the  i-th).  (2).  fro*.  (3).  Address. 
(4).  Code.  (5).  Recording. 


MrHpOp*‘lU,l 


Fig.  9.  Structure  of  43UPP  ■ith  informational  system  "Informator"  and 


Kef:  Productions  (shop  of  the  i-th).  (2).  from.  (3).  Production 


information  with  teletransmission 


(6)..  Recording 


P*g«  *2 
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The  converter  of  alternating  current  iqto  the  standardized 


signal  of  a direct  current  of  the  type  vpc-<  consists  of  current 


transforaer  to  input  of  which  is  fed  alternating  current  with  nominal 


value  5a,  rectifying  bridge  and  p- section  filter.  The 


application/use  of  current  transforaer  provides  a small  dependence  of 


conversion  factor  on  the  resistance/resistor  of  the  load  (secondary 


circuit  of  transforaer  works  in  the  coqdit icns/aode  of  the  forced 


carreat)  . The  adjustaent  of  conversion  factor  (during  it  is 


individual  adjustaent)  within  liaits  of  i20«/o  through  every  0.5o/o, 


is  realized  by  coning  from  the  opposite  directi  or  concoriant  start 


consecutively  with  the  fundamental  for  a second  tiae  winding  of  four 


supplemental  windings. 


- 


8 


Power  converter  of  electrical  energy  of  alternating  current  of 
the  tfpe£vpA-2.  The  operating  principle  of  this  converter  consists 
in  the  use  of  a multiplier,  instituted  on  a change  in  the  duty  factor 
of  periodic  aoaent ua/iapulse/pulses,  proportional  to  one  cofactor 
(current  strength  in  the  contrclled/inspectcd  circuit)  , and  the 
amplitude  of  these  pulses,  proportional  to  the  second  co factor 
(voltage  in  the  co ntrolled/inspected  circuit) Hi.  16].  Input  values 
for  a converter  are  alternating  current,  obtained  from  current 
transformer  and  alternating  voltage,  obtained  froa  voltage 

' 

transformer  of  power  circuits.  By  plant  " E lektropul* t"  (Leningrad) 
are  released  two  types  of  the  converters:  S1PA-2  and  SVPR-2.  The 
first  of  thea  serves  fcr  the  trans formation  of  active,  and  the  second 
- the  reactive  power  of  one  circuits  of  triphase  alternating  power 
current. 

P 
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Chapter  Pour. 

TRANSMISSION  MEDIA  OP  INPOBMATION. 

8.  Basic  concepts. 

By  aeans  for  the  transcission  of  infocaation,  are  understood  the 
de-vichs  (including  the  coaaunicatiop  channels)  , with  the  aid  of  which 
is  realized  its  transfer  froi  places  of  origin  to  users.  Depending  on 
the  Method  of  obtaining  and  the  selected  carrier  of  data  of  the 
device  of  transais sion,  they  can  be  hydraulic  cues,  pneuaatic  ones 
and  electrical  ones. 

Devices  the  hydraulic  and  pneuaatic  die  to  the  liaited 
possibility  transa  issicns  of  signals  tc  large  distances  without 
essential  errors  are  applied  in  essence  in,  the  systeas  of  local 
autoaation  and  regulation  ( ASU1P  [ autoaated  systea  of  technological 
process  control]). 

Vhe  devices  in  which  as  the  data  carrier  are  utilized  electrical 
signals,  are  subdivided  into  the  transaissien  systeas  of  near  and 


r 
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long-range.  In  the  systeas  of  near  operation  the  paraaeter  of  signal 
is  either  the  strength  of  the  current  or  voltage  (continuous 
aeasureaen t) , or  of  presence  ( transaission  of  value  1)  or  absence 
(transaission  0)  of  electrical  signal  (discsete  report /coaaunication) 
in  the  coaaunication  line.  The  transaisrion  of  value  1 and  0 can  be 
carried  out  also  by  the  current  pulses  or  vcltage  of  iifferent 
polarity.  The  inforaation-carr ying  systeas  of  the  near  operation 
scaetiaes  in  the  literature  are  called  reaqte.  For  each  channel  of 
aeasureaent  in  such  systeas,  is  required  the  two-wire  circuit  of 
coaaunicat ions,  while  for  the  transaission  of  discrete 
report/coaaunication  - one  conductor  to  digit  1 or  0 and  one 
co-nduator  coaaon/general/total.  In  the  devices  of  near  operation 
(reaote)  the  transaission  of  inforaation  is  carried  out  by  those 
electrical  signals  which  arc  obtained  on  output  terminals  of  its 
sources. 

Page  66. 

As  an  exaqpla  of  this  systea  of  near  operation,  it  is  possible 
to  give  the  inf oraatioqal  systea,  which  trarsaits  on  two-conductor 
line  the  instantaneous  values  of  the  paraaeter  fron  sensor  with  the 
standardized  elect ricail  signal  of  direct  carreqt  Such  sensors  are 
designed  for  the  load  to  2 kilooha,  froa  which  the  part  can  fall  on 
the  coaaunication  line,  and  other  - for  payload. 


DOC  = 78206701 


•PAGE  iX 


tor  purpose  of  the  realization  of  the  transaission  of 
information  to  large  distances  with  the  use  of  one  coaaunication 
channels  for  aany  report/coaaunications,  are  applied  the 
t.elenechan ical  systems  in  which  the  electrical  sensor  signals  are 
converted  ipto  other  electrical  signals,  convenient  for  transaission, 
and  also  is  carried  out  the  distribution  of  these  signals  according 
to  the  groups  of  the  report/coaaunications  in  the  specific  sequence. 

lhe  distribution  of  transaission  aedia  to  the  systems  of  near 
and  long-range,  generally  speaking,  conditionally,  since  in  certain 
cases  is  technically  expedient  the  application./ use  of  teleaechanical 
systems  for  the  transaission  of  information  to  very  insignificant 
distances,  for  exaaple  for  control  and  direction  of  underwater 
objects,  oa  the  other  hand,  the  aost  techqical  possible  solution  of 
the  transaission  gf  the  values  of  one-two  parameters  for  the  distance 
of  10-20  ka  without  the  transf oraation  of  the  sensor  signals. 

The  application/use  of  one  or  the  other  act  hod  of  transaission 
is  deterained  by  econoaic  advisability  under  tl}e  condition  of 
providing  for  the  preset  accuracy  and  authenticity  of  the  transmitted 
information,  and  also  the  necessary  high  spued  and  reliability  of 
equipment. 
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for  the  territorial  separated  objects  of  the  prod action  when 
distances  froa  the  sources  of  icforaation  tc  control  post  exceed  0.S 
ka,  becomes  advisable  and  economically  advantageous  the 
applieation/use  of  aeaqs  with  the  teleaechanical  aethod  of 
transmission.  In  this  case  the  sources  and  the  receivers  of 
iaforaation  are  banked  and  their  output  and  input  circuits  are 
connected  to  the  coaaon/general/total  receiving-transmitting 
teleaechanical  systea. 

Ihe  teleaechanical  systeas  of  the  transaission  of  inforaation 
are  intended  to  fulfill  the  following  functions:  reaote  control  (TO)  # 
reaote  control  (TB ) , telesignalization  (TS)<  and  teleaetry  (TI)  . 
Devices  TO,  TJ)  in  the  general  case  transact  director  inforaation. 

f ' 

Page  87. 

These  devices  aaka  it  possible  in  coaparisqi)  with  reaote  connections 
to  reduce  the  nuaber  of  connections,  tq  sake  it  considerably  less 
than  a nuaber  of  transmitted  instructions  via  the  send  operation  of 
special  (coded)  signals.  Devices  TS  and  TI  transmit  indication 
inforaation  about  the  state  of  the  controllad/inspectad  objects  and 
continuous  series  of  the  values  of  the  technological  paraneters.  In 
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the  produced  by  industry  teleaechanical  sysleis  they  are  usually 
coabissd  entire  or  part  of  the  functions  pointed  out  above. 

Vbe  controlled/inspected  physical  quantities  which  aust  be 
transaitted  to  distance,  are  either  the  continuously  changing 
paraaeters  or  discrete  (for  exaaple,  object  is  included  or  switched 
off) . the  continuously  changing  paraaeters  quantize,  i.e.,  they 
represent  analog  quantity  by  a finite  nuaber  of  solved  values 
(levels)  distant  f roa  each  other  for  finite  intervals.  Por  the 
transaissioa  of  these  levels  in  teleaechanical  systens,  are  applied 
analog  and  discrete  signals. 

In  the  case  of  use  for  the  transaissioa  of  the  inforaation  of 
analog  signal,  its  par>aaeter  is  the  single- valued  continuous  function 
of  the  controlled/inspected  value.  To  such  signals  pertain  aainly  the 
signals,  nodulated  on  tiae/teaporary  (Shift  and  «FIH) , on  aaplitude 
(AH)  and  on  frequency  (ChH)  paraaeters- 

II 

Baring  use  for  the  transaissioa  of  the  inforaation  of  discrete 
signals,  fora/shape  the  groups  of  pulses,  ifbich  are  distinguished  by 
any  sign/criterioa  (paraaeter  of  aodulatioa),  for  exaaple  on 
aaplitude,  length,  etc.  The  group  Qf  pulses,  coaprised  into  the 
specific  coabination,  is  called  the  code.  Each  code  coabination  is 
the  nuaerical  value  of  the  control led/inspeeted  quantity. 
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Application/use  iq  teleaechanical  systca  foe  the  transaission  of 
the  inforaation  of  one  or  the  other  signals  is  caused  by  the  preset 
accuracy  and  reliability.  For  providing  these  assigned  magnitudes, 
the  vital  iapartance  has  a selection  of  device  of  coaaunication.  The 
selection  of  coupler  is  deterained,  of  course,  by  the  fir3t  of  all 
necessary  pusher  of  channels,  directions,  a distance  between  the 
point/iteas  of  reception  and  transaission,  the  possibility  of  using 
the  existing  coaaunication  lines,  etc.  But  in  this  case  accuracy  and 
reliability  of  tha  transmission  of  inforaation  aust  be  considered 
first  of  all. 


Page  68. 


Thus,  for  instance,  for  the  transaission  of  inforaation  to  very 
large  distances,  where  are  possible  substantial  changas  in  the 
pazaaeters  of  the  coaaunication  line  and  the  operation  of  powerful 
disturbances,  are  applied,  as  a rule,  code-pulse  systaas  of 
teleaechanics  as  aost  noise-proof. 


In  teleaechanical  systeas,  they  are  intended  for  the 
transaission  of  inforaation  within  liaits  of  the  industrial 


enterprises  where  as  the  coaaunication  channel  usually  is  utilized 
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vixe  pair,  in  essence  for  transmission*  arc  applied  the  analog 
nodulated  signals. 

Depending  on  the  nethod  of  the  distribution  of  the  cell/eleaents 
of  signal  accepted  are  distinguished  the  tple  mechanical  systems  with 
time/temporary  and  frequency  distribution.  The  time  sharing  of 
signals  is  realized  by  aeans  of  the  siaultaneoosly  changed  over 
distributors  on  the  point/itea  of  transaission  and  tha  point/item  of 
the  reception  of  information.  The  synchronization  of  distributors  can 
be  cycle-by- cycle  and  step-by-step.  In  the  first  case  of  synchropulse 
from  one  point/itan  to  another,  is  sent  once  in  the  cycle  of  the  work 


of  distributor,  the  secondly  - on  each  cycle/stroke  of  distributor. 
Daring  the  frequency  distribution  of  the  cell/elenents  of  signal,  its 
each  cell/elenent  is  transmitted  by  the  strictly  fixed/recorded 
frequency. 

Transmission  media  of  information  for  tt)P  systems  of  the 
supervisory  contrql  of  production. 

the  first  stage  of  the  introduction  of  central  control  in  power 
engineering*  in  the  field  p f transportation  and  industrial 
enterprises  before  the  appearance  of  cQaputers  was  their  dispatcher 
system.  In  correction  with  this  were  dp  velp  p/process  el  the 
transaissiop  media  of  information  with  the  aid  of  which  by  an 
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operator  (dispatcher)  fere  realized  the  control  and  direction  of 
production  processes  at  a distance. 

lide  acceptance  received  the  telesechanical  systeas  of  the 
transmission  of  information  for  the  centralized  dispatcher  control 
and  direction  in  power  systeas,  in  electrical  equipping  of  the 
electrified  railroads,  and  also  for  a supervisory  control  of  energy- 
and  by  the  eater  supply  industrial  enterprises. 

Page  «9. 

lor  the  supervisory  control  of  the  objects  of  the  powering  of 
industrial  enterprises,  successfully  were  applied  the  taleaechanical 
systeas,  the  transaissiens  of  information  pf  the  type  VBT-53,  BST, 
OTH,  IITB-3 , developed  for  control  and  direction  of  the  concentrated 
objects  of  power  systeas  [1.  18]. 

■Bidirectional  device  fRT-53  intended  for  a wort  with  the  aiaic 
diagraas  of  the  dispatch  boards  of  any  typqs  allow/assuaes  the  signal 
reproduction  according  to  the  schematic  of  "dark"  or  "light”  panel. 
Device  is  performed  in  four  aodif ications  bf  the  voluae  of  the 
information:  TO  - froa  IS  to  39  objects,  <TI  - to  9 objects,  the  call 
of  teleaetry  (¥TI)  - from  7 to  It  paraaeters  and  TS  - froa  21  to  47 
objects  of  signaling. 
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Devices  of  the  type  OTV-3  are  carried  out  on  noncontact 
cell/elements  and  are  intended  for  the  sane  target/puc  poses,  as 
f 81-54.  Devices  are  released  in  three  nodif ications  on  the  layout  of 
tire  coanunication  lines: 

OTB-3  - unidirectional  (oge  PO  and  one  KP)  . 

0TB-3r  - has  one  PO,  also,  fron  two  to  four  KP,  connected  with 
PU  by  the  radial  channels  of  ccanunications. 

#TB-3tr  - ha3  one  PU,  also,  fron  two  to  fgur  KP,  connected  with 
PU  by  the  transit  coanunication  channel.  The  total  capacitance  of 
eq*uipnent  PU:TS  - 80  capacities  and  20  instructions  of  the  call  of 
the  telenetry  of  the  analog  paraaeters  (VTI)  for  their  transaission 
on  the  individual  line  of  coaaunications. 

The  noncontact  devices  of  transaission  TU  - TS  of  type  BST-1  and 
of  RSI-2  are  also  intended  for  the  superviscry  control  of  the 
concentrated  objects  of  industrial  enterprises  and  are  aanufactured 
in  two  aod if ications,  the  first  - on  20  TS  and  16  TU  (VTI)  and  the 
second  - on  46  TS  and  42  TO  (VTI). 
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The  equipaent  for  transmission  of  type  7Mb- 1 is  related  to  the 
alass  of  the  combined  devices,  which  ensure  the  duplex  transaission 
oif  discrete  inforaation  with  the  distributive  method  of  selection  and 
amplitude  pulse  sign/criterion.  Device  has  block  structure  and  is 
released  in  12  aoiifications  by  capacity  and  according  to  functions: 
TU  - to  33  objects,  TS  - from  14  to  42  ob.jects,  VTN  - to  24 
parameters . 

Subsequently  won  acceptance  the  noncontact  duplex  devices  of  the 
transaission  of  inforaation  TU  - TS  of  the  general-purpose 
designation/purpose  of  the  type  BTTsP  1/1,  BTTsP  1/IK,  BTTsP  1/10.  In 
these  devices  is  utilized  the  distributive  aethod  of  selection  by 
transaission  on  the  line  of  covaunication  of  the  currant  pulses  of 
different  polarity. 

Page  70. 

Instructions  of  TU  can  be  utilized  for  the  connection  of  the  sensors 
of  the  analog  para  asters  to  the  individual,  line  of  coa  aunications 
(VTI)  . Device  BTTsP  1/1  is  released  in  three  modif ications  by  the 
voluaes  of  the  transmitted  inforaation:  BTTsP  \/ f\  is  designed  for  the 
transaission  of  eight  instructions  TU  - TR  - VTN  and  ten  signals  TS, 
BfftsP  1/B-18  of  instructions  TU  - TB  - YTI  and  20  signals  TS,  BTTsP' 
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1/0  . 58  instructions  of  TO  - TR  - VTI  anjd  60  signals  TS-  The 

sy ncbronization  of  the  distributors  of  su basseablies  PU  and  KP  is 
carried  out  iioi  the  grid/netwcrk  of  ccaaercial  frequancy.  In  a 
device  of  the  type  BTTsP  1/IK,  the  synchronization  of  distributors  P0 
and  KP  is  realized  froa  autonoaous  cadence  generators,  thanks  to 
which  it  can  work  with  the  teleaetering  aultichannel  tine-pulse 
attachaent  of  the  type  HVT,  which  provides  traqsaission  along  the 
coaaoa  channel  of  coaaanication  of  several  analog  pannatars.  Devices 
BTTsP  1/1  and  BTTsP  1/IK  unidirectional. 

Bevice  BTTsPtJ  1/10  is  intended  for  dispatcher  control  of  ten 
concentrated  objects  of  industrial  enterprises  along  the  cornaon 
channels  of  coaaun  ication  of  arbitrary  layout. 

Por  the  supervisory  control  of  the  objects,  distributed  over 
large  areas,  are  utilized  the  teleaechanical  systeas  of  transaission 
with  the  frequency  and  frequency-distributive  aethod  of  the  selection 
the  type  BChST-1/16,  TChH-61,  etc.  The  device  of  transaission 

1 U - T^o  of  the  type  BChST-1/16  is  utilized  for  control  of  the 
distributed  objects  (petroleua  and  artesian  holes,  punping  plants, 
et-c.).  The  deck  of  device  includes  coaaon/general/tota  1 eguipaent  PD, 
also,  to  1 6 KP.  The  coaaunicat ion  channels  can  be  radial  ones  and 
those  branched  (dendritic).  BChST-1/16  provides  the  falfillaent  of 
the  following  functions:  renote  control  by  two-position  objects. 
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including  the  transmission  of  the  continuous  instructions  of  remote 
control,  the  tnans aission  of  single-position  instruction  (telephone 
call,  demand  of  signaling) , of  automatic  signaling  of  state  or 
position  of  the  controlled/inspected  object. 

A device  of  the  type  TChR-61  is  intended  for  control  of  the 
distributed  objects  of  the  irrigational  installations, 
arrange/located  along  the  branched  line,  or  the  objects  of  those 
distributed  by  area  (petroleum-  and  gas  industry,  etc.). 

Page  71. 

The  collection  of  the  production-statistical  information  if 
necessary  for  its  processing  in  the  periods,  which  approach  real 
time,  can  be  realized  by  telemechanical  systems  of  data  transmission, 
such  as,  fcr  instance,  device  of  the  type  BTI,  APD,  the  ensuring 
transmission  alphanumeric  information  from  punched  tape  to  punched 
tape  on  the  switched  circuits  of  in-plant  ATS. 

Besides  the  telemechanical  transmission  media  of  information  in 
the  systems  of  dispatcher  control  and  direction,  are  applied  also  the 
devices  of  the  selector  and  loud  speaker  connection  and  device  of 
industrial  television. 


I 
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For  control/3  heck ing  and  industrial  control  (in  essence 
control/checking  and  temperature  control)  of  aggregate/units  and 
sections  and  the  shops  of  industrial  enterprises  are  applied  the 
machines  of  the  centralized  control  and  direction  (NTsKU).  The 
nachines  of  the  centralized  control/checking  are  performed  with  wired 
program  and  limited  nuaber  of  functions,  which  correspond  to  the 
special  requireaents  of  this  section  of  production. 

For  an  example  Fig.  10  gives  the  structural  scheme  of  the  used 
in  system  supervisory  control  of  the  tele  mechanical  system  of  the 
transmission  of  re  port/comaunications  of  the  discrete  signals:  the 
instructions  of  remote  control  of  production  plants  TJ,  the 
instructions  of  remote  control  TR  and  of  instructions  of  the  call  of 
the  telemetry  VTI. 
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The  call  of  the  necessary  telemetry  is  carried  oat  with  the  aid 
of  coaautating  by  the  relay  KR  , by  which  the  communica tion  line  is 
connected  to  output  of  one  of  the  sensors  with  the  electrical 
continuous  signal  of  direct  current  or  the  pulse  signals  of  direct 
current*  which  are  changed  in  frequency.  In  the  first  case  at  the 
output  of  the  line  of  communication  is  connected  moviag-coil 
instrument*  and  the  secondly  - frequency  meter.  Instructions  TO*  TR 
and  VTI  are  transi itted  from  console  operator  - dispatcher  with  the 
aid  of  gates,  knob /buttons,  etc. 

Discrete  sigials  from  the  objects  of  signaling  ia  subassembly  P0 
are  memorized  in  the  cycle  of  run  (if  equi pment/devica  of  cyclic 
operation)  or  to  the  onset  of  the  new  state  of  the  objects  of 
signaling  (during  sporadic  transmission).  Remory  elements 
(flip-flops,  relays  with  blocking)  switch  on  the  panel  of  the 
dispatcher  of  the  tube  of  signaling,  usually  built  in  into  the 
cell/elements  of  mnemonic  device,  which  reflect  the  state  of  the 
objects  of  signaling. 
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With  the  aid  of  this  eguipment/device  the  dispatcher  can:  to 
coqtrol  production  plants  at  a distance; 

to  monitor  the  fulfillment  of  the  transmitted  to  thei 
instruction; 

to  monitor  occurring  for  any  reasons  cutoffs  or  svitciings  of 
production  plants; 

to  monitor  on  call  the  value  of  the  measured  parameter  at  the  rate  of 
technological  process; 

to  control  controlled  parameter,  after  connecting  vita  the  aid  of  vti 
instrument  to  the  sensor  of  this  parameter. 

10.  Transmission  tedia  of  information  for  the  automated  control 
systems  of  continuous  production. 

The  development  of  the  automated  control  systems  of  continuous 
production  processes  with  the  appllcatioa/use  of  digital  computers 
advanced  a series  of  substantially  new  requirements  for  the 
transmission  media  of  information  the  main  things  froa  which  consist 
in  following: 
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transaission  considerably  greater  than  daring  supervisory 
control,  inforaation  flows  both  by  the  capacity  and  ia  the  nuaber  of 
f uqctions; 

the  autonatio  without  interaediate  carriers  loading  according  to 
the  specific  prograa  of  the  required  quantity  and  foras  of 
inforaation  into  TsVH; 

the  autoaatio  according  to  prograa  or  on  deaand  input  of  the 
necessary  quantity  and  foras  of  inforaation  into  equipaent/devices  of 
processing  and  representation  to  its  dispatcher; 

transaission  to  the  controlled/inspscted  point/iteis  of  the 
coi)trolling  interactions  of  recomaended  TsVN. 

Page  73. 

To  accoaplisi  of  the  enuaerated  requireaents  vita  the  aid  of 
eqaipaent/devices  of  the  transaission  of  inforaation,  used  for  a 
supervisory  control,  is  not  iepossible.  The  conditions  of  the 
transaission  of  inforaation,  output  circuits  in  such 
equipaent/devices  are  adapted  for  the  care  of  a nan-dispatcher  whoa 
assigns,  within  the  liaits  of  their  infor national  possibilities  and 


- -iestOi 
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Thus,  was  determined  the  need  for  the  development  of  coapasite 
multifunctional  eguipment/device  of  the  transmission  of  information, 
which  on  specific  algorithm  to  program  could  satisfy  all  requirements 
enumerated  above.  This  eguipment/device,  besides  prograamad  part, 
must  contain  the  necessary  converters  for  input  of  information  into 
the  form  accepted  in  equipment /devices  of  processing  and 
representation  to  its  dispatcher. 


Is  developed  at  present  a series  of  the  composite  multi-function 
equipment/devices,  capable  of  realizing  the  exchange  af  analog  and 
discrete  information  between  the  objects  of  production,  the 
dispatcher  and  tha  computer  according  to  the  necessary  programs  in 
conditions  of  industrial  enterprise  C19~21].  Is  given  below  the 
description  of  the  developed  in  the  TsNIIKA  eguipment/device  of  the 
transmission  of  information  for  ASOPP  of  the  type  "cascada/stage",  in 
which  are  most  fully  reflected  the  special  feature/peculiarities  of 
equipment/ devices  of  this  class. 


GENERAL  PRINCIPLES  OF  THE  CONSTRUCTION  OF  EflOIPHBHT 

As  was  mentianed  in  Chapter  1,  the  special  feature/peculiarities 
of  inf orma tioqal  flows  into  ASUPP  and  considerations  by  the 
realization  of  maximally  possible  functional  independence  (for  an 
iqcrease  in  the  informational  reliability)  defined  tha  advisability 
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of  the  functioning  of  equipnent/device  of  the  transmission  of 
inforeation  as  the  coaplex  of  two  subsystems:  the  subsystem  of  the 
transmission  of  tie  signals  of  analog  and  discrete  indication 
information  and  signals  of  steering  coaminds  of  two-pasition  objects 
(first  subsystem)  and  the  subsystem  of  the  transmission  of 
information  in  digital  fora  (second  subsystem)  . 

Page  74. 

Each  subsystem  works  according  to  autonomous  program  with  the  use  of 
a method  of  separation  of  signals  in  time  with  the  ail  of  the 
simultaneously  changed  over  distributors.  Synchronization  of 
distributors  it  is  carried  out  by  send  operation  with  P(J  on  KP  of  the 
timing  momentua/ia pulse/pulses  by  the  length  of  1 ms.  Realized  thus 
cycle-by-cycle  synchronization  is  more  reliable  during  the  use  of 
system  lines  of  communication  of  small  extent,  than  tae  complex 
method  of  synchronization  on  cycles. 

The  transmission  of  the  values  of  the  analog  parimatars  by  th» 
first  subsystem  is  carried  out  also  as  in  system  £19,  2 0 ],  by 
short-term  signals  with  the  pulse- position  modulation  with 
simultaneous  modulation  in  the  length  of  reference  pulses  for  the 
transmission  of  discrete  inforeation  (signaling).  This  method  makes 
it  possible  considerably  to  simplify  and  to  decrease  the  capacity  of 
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equipment  on  KP  in  comparison  with  the  systems  in  whi^h  is  applied 
the  code-poise  aethod  of  modulation  with  approximately  equal  high 
speed.  The  cycle/strokes  of  distributor  KP  are  out  of  phase  relative 
to  the  cycle/st rotes  of  distributor  PO  on  4 as.  Thus,  the  time  of 
each  cycle/stroke  of  distributor  is  divided  into  two  parts  less  of 
which  it  is  utilized  for  the  transmission  of  the  timing 
aoaentua/iapulse/pulse  and  control  signal  of  the  two-position  object, 
and  large  - for  the  transmission  of  the  signal  of  disorate 
information  and  the  instantaneous  value  of  the  analog  parameter  with 
the  pulse- position  or  frequency  modulation.  The  deviation  of 
modulation  of  signal  through  length  is  located  in  limits  of  5-15  ms, 
whese  the  h 6 where  the  time  r=5  reflects  ths  conditional  of 
zero  measurements  £22]. 

Frequency  signals  are  transmitted  by  the  decks  whose  length  is 
equal  to  20  as. 

In  the  second  subsystem  the  transmission  of  information  occurs 
by  the  consecutive  send  operations  of  code  command  and  indication 
report/coaaunications. 

The  selection  of  the  repetition  frequency  of  clook  pulses  of  the 
distributors  of  the  first  and  second  subsystems  and  tieir  phase  shift 
is  determined  by  the  aethod  of  the  transmission  of  tha  values  of  the 
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analog  parameters  and  by  the  length  of  the  signals,  transmitted  by 
the  coananication  line  which  are  characterized  by  the  fallowing 
values: 

Clock  aoaenta a/ia pulse/pulses  for  switching  of  distributors  KP  - 

1 as. 

Hoaentua/iapi lse/pulse  of  start  of  work  of  distributors  KP  - 7 

as. 

Hoaentua/inpu lse/pulse  of  director  information  - 3 as. 

Pulse-"labels " of  the  pulse-position  telemetry  and  the 
aoaentua/iapulse/p  ulses  of  indication  information  in  digital  form  - ^ 

as. 

Pulses  of  signals  of  the  state  of  eguipaent  by  3 - as. 

So,  for  the  first  subsystem  the  repetition  frequency  of  clock 
aoaentua/iapulse/p ulses  is  selected  as  being  equal  to  40  Hz  with  the 
period  of  cycle/stroke,  equal  to  25  as  froa  which  4 as  are  utilized 
for  transaission  of  the  tiaing  aoaentua/ia pulse/pulse  and  signal  of 
iqstruction,  but  2 1 as  - for  the  transaission  of  the  3iqnals  of 
aqalog  telemetry  (T1A)  with  the  pulse- posit ion  and  frequency 
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■odulatioo  also  of  signals  TS. 

For  the  second  subsystea  is  selected  the  higher  repetition 
frequency  of  clock  aoaentua/iapulse/pulses,  equal  to  160  Hz  with  the 
period  of  one  cycL e/strokes  6.25  is,  froa  which  4 as  ire  used  for 
transaission  of  the  tiaing  aoaent ua/iapulse/pulse  and  signal  of  the 
digit  of  code  instruction,  but  2.25  as  - for  the  transaission  of  the 
bit  of  the  digital  code  of  indication  inforaation.  The  eyrie  of  work 
of  distributor  PU  of  the  first  subsystea  consists  of  33  cy cle/strokes 
frea  which  12  are  utilized  for  the  transaission  of  official 
inforaation  and  21  for  transaission  TO,  TS,  TIA  (with  Pin  and  Chn)  , 
while  the  cycle  of  the  work  of  distributor  PU  of  the  second  subsystem 
- of  32  cycle/strokes. 

The  distributors  of  the  first  subsy3tea  of  the  transaission  of 
iqforaation  work  with  the  repetition  freguency  of  tiaing 
aoaentua/iapulse/pulses  160  and  40  Hz.  At  frequency  ISO  Hz,  are 
transaitted  the  signals  of  official  inforaation,  while  it  frequency 
40  Hz,  - signals  of  steering  coaaands  of  two-position  objects  and 
signals  of  the  vaLues  of  analog  and  discrete  indicatiig  inforaation. 
Per  cycle  of  work  of  distributor  PO  of  the  first  subsystea  the 
distributor  of  the  second  subsystea,  it  aakes  accurately  three 
cycles,  which  assa res  their  syachrouizatioo  in  the  joint  operation  of 
twe  subsysteas. 

1 ' 

1 
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Figure  11a  depicts  the  distribution  of  the  sequence  d f the  clock 
■oaentun/inpulse/pulses  of  the  distributor  of  the  first  subsystem  on 
zones.  In  zone  I (Ctr  C2  and  1)  is  transmitted  the  official  start 
connand  of  the  work  of  distributor  KP. 

Page  76. 

In  zone  II  on  KP,  is  transaitted  the  assignnent  for  connection  for 
transaission  of  one  of  the  three  groups  of  the  analog  parameters  and 
discrete  signals,  while  in  zone  VII  with  KP,  enter  the  signals  of  the 
execution  of  this  assignnent.  In  zone  III  (cycle/strokes  4 and  5)  is 
transaitted  the  signal  of  t he  character  of  process/oparation  of  TU, 
in  zone  IV,  - nuaber  of  the  object  of  control,  while  in  zone  V,  - a 
signal  for  execution  of  coaaand.  In  zone  X (27th  cycla/stroke  of 
distributor  KP)  is  transaitted  on  P0  signal  - "receipt",  confirmatory 
is  correct  instruction  part  of  cycle.  On  the  cycle/strokes  of 
distributor  KP  of  zones  VIII  and  IX,  are  transaitted  the  values  of 
the  analog  paraaeters  and  discrete  signals  of  the  state  of  the 
objects  of  signaling.  Several  cycle/strokss  in  the  cycle  of 
distributor  KP  or  all  cycle/strokes  in  one  of  the  three  cycles  can  be 
used  for  the  transaission  of  signals  froa  sensors  vita  frequency 
oatput  signal  (23,  24  and  25-1  cycle/strokes).  In  zones  VI  and  XT, 
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ace  transmitted  official  signals  foe  the  inspection  of  tha  work  of 
distributors  PU  aad  KP.  On  one  and  the  sane  cycle/strokes  of  zones 
Vll  and  of  IX  distributor,  can  be  transnitted  three  groups  of  21 
values  of  the  analog  parameters  and  three  groups  of  signals  from  the 
objects  of  signalings  on  22  TS  in  each. 

The  attachment  of  the  cycle/strokes  of  distributors  for  the 
transmission  of  signals  from  sensors  with  current-operated  and 
frequency  output  Ls  carried  out  by  both  the  whole  groups  and  parts  in 
oae  of  the  groups.  The  objects  cf  control  on  each  KP  ara  rigidly 
fixed  to  the  appropriate  cycle/strokes  of  distributors  and  therefore 
TO  they  can  be  transmitted  with  any  group  of  the  analog  parameters. 

The  transmission  of  information  in  digital  form  is  carried  out 
with  the  aid  of  distributors  of  second  subsystem,  that  work,  with 
clock  frequency  IfcO  Hz.  Indication  and  director  information  is 
transmitted  in  the  different  cycles  of  the  work  of  distributors. 
Figure  11b  shows  three  cycles  of  the  work  with  distributors  Pn  and  KP 
of  the  second  subsystem.  In  the  first  cycle  is  shown  the  transmission 
of  indication  information  in  digital  form  (TTsI) , in  tha  second  cycle 
- the  director  information  of  code  remote  control  (TBK ) . In  zone  I. 
are  transmitted  command  pulses  of  the  beginning  of  the  work  of 
distributor  KP  of  the  second  subsystem;  in  zone  11  - 
signal-" si gn/critar ion",  according  to  which  is  carried  out  the 
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reconstruction  of  logic  circuits  KP  to  transmission  of  TTsI  or  nethod 
TH K,  while  in  zona  III  with  KP  on  PO,  is  transmitted  the  confirmation 
of  the  execution  of  this  proce ss/operatiog . in  zone  If,  is 
transmitted  the  word  TTsI;  into  V - signal  of  last/latter  sensor  in 
the  program  of  tha  datum  KP,  into  VI  - signal,  which  supplements  a 
quantity  of  signals  in  send  operation  to  odd  number;  in  zanes  VII  and 
VIII,  are  transmitted  the  signals,  which  confirm  the  synchronous 
working  of  distributors. 


Fig.  11.  Diagraa  sf  distribution  into  zones  of  cy cle/str okes  of 
distributors . 


Key:  (1)  . as. 

Page  78. 

The  transaission  of  the  instructions  of  code  renote  control  is 
carried  out  with  the  application/use  of  inf oraational  feedback,  i.e., 
the  instruction  code,  transaitted  froa  PO  in  zone  IX,  completely  it 
is  relayed  froa  KP  in  zone  X of  the  sane  cycle  of  distributors,  in 
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zone  XI  with  PU  on  KP,  is  transaitted  the  signal  of  resolution  for 
execution  of  connand. 

Coaaon/genera 1/total  assenblies  of  both  of  subsystems  they  are: 
clock  pulse  generator,  linear  units  and  lines  of  communica tion . 
Transmission  and  preliminary  information  processing  by  the  first 
subsystem  is  carried  out  cyclically  according  to  predetermined 
program;  the  second  subsystem  works  in  single  cycles  on  demands  from 
TsVM  or  on  orders  to  the  transmission  of  code  instructions,  on  demand 
of  TsVH  to  the  transmission  of  digital  indication  information,  the 
second;  subsystem,  running  its  program,  can  work  with  ill  KP 
furthermore,  with  which  at  the  given  instant  works  the  first 
subsystem.  In  this  case  the  second  subsystem  passes  into  the 
conditions/a ode  of  waiting  to  the  release  by  the  first  subsystem  of 
required  by  it  directions.  Within  the  second  subsystem  first  of  all, 
is  transaitted  inlication  information.  Thus,  the  exchange  of 
information  with  each  single  KP  is  carried  out  on  the  following  fixed 
order: 

1)  the  transmission  of  indication  analog,  discrete  information 
and  instructions  of  TU; 


2)  the  transmission  of  indication  information  in  digital  form; 


3)  the  transiission  of  the  director  information  of  remote 
control. 

Programned-ai dress  units  of  subsystams  (PAB,  and  PAB2)  realize 
control  of  the  work  of  equipment/devices  on  KP,  they  will  agree  and 
synchronize  all  aq uipnent/devices,  entering  the  inf onational  part  of 
ASBPP,  than  they  provide  fulfillment  of  programs  of  the  exchange  of 
information.  Figure  12  depicts  the  structured,  scheme  of  PAB  of  the 
first  and  second  subsystems.  The  common/general/total  far  both  of 
subsystems  generators  GTI t and  GTI2  create  clock 
momentum/i apulse/p ulses  by  frequency  1 600  Hz  which  after  the 

frequency  dividers  DCh  1 and  DCh2  (1/10)  enter  the  inpit  of  gates  K, 
and  K* . These  gatas  with  help  of  timer  RV  provide  the  start  of  spare 
generator.  Momentu  m/in  pulse  /pulses  by  frequency  160  Hr  from  gates  are 
fed  on  the  input  of  divider  DCh3  ( 1/4)  , clock  drivers  and  control 
assemblies  of  distributors  with  one  and  another  of  subsystems  http, 
and  U0R2. 

Page  79. 

The  control  assembly  UURt  controls  the  first  distributor  and  clock 
driver  (FTIt)  so  that  initial  seven  and  last/latter  five 
cycle/strokes  of  the  distributors  of  the  first  subsystem  on  Ptr  and  KP 
would  be  changed  over  with  frequency  160  Hz,  but  26  cycle/strokes  - 
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with  frequency  40  Hz.  The  first  distributor  controls  the  wort  of 
batch  counter  of  measurements  SGI  and  of  counter  of  the 
coijtrolled/inspect ed  point/items  SKPl#  but  also  the  impulse  shaper  of 
the  beginning  of  the  work  of  distributor  KP.  With  the  aid  of 
distributor,  batch  counter  and  controlled/inspected  point/items,  are 
realized  all  programs  of  the  work  of  the  first  subsystem  on  the 
exchange  of  information.  Setting  field  NPj  serves  for  the  assignment 
of  the  necessary  quantity  of  groups  of  measurements  on  each  KP,  and 
the  coefficient  unit  of  groups  BZG  - for  their  successive  connection 
on  KP  during  telemechanical  transmission. 

Demand  entire  analog  information  enters  from  Ts Vi  into  batch 
counter  of  measurements  and  counter  of  the  controlled/inspected 
point/items. 
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Pig.  12.  Diagram  if  progr aa aed-address  units  (PAB)  of  the  first  and 
second  subsysteas. 

Kef:  (1).  Busbars.  (2).  Distributor.  (3).  Proa.  (4).  Demand  from 
TsVH.  (5).  Synchronization. 

Pa  ge  80. 

On  this  signal  the  latter  are  reconstructed  for  the  consecutive 
reguest  of  analog  infornation,  beginnipg  aith  the  first  gcoup  first 
KP.  Order  to  the  transaission  of  the  instruction  of  control  by 
two-position  object  is  put  out  by  block  of  renote  control  (BTU) , on 


signal  of  which  SKP  connects  to  it  the  linear  unit  of  the  required 
direction. 


Progr aaaed-ai dress  unit  PAB2  consists  of  distributor  R2  of  the 
counter  of  controlled  point/itess  SKP*  and  of  counter  of  the  sensors 
of  inforaation  of  digital  fora  SchD.  Distributor  R2  worts  with  clock 
frequency  160  Hz  and  is  controlled  froa  00B2.  Synchronization  r2  is 
carried  out  one  tiae  in  three  cycles  of  its  wort  froa  Ht. 


With  the  aid  of  the  setting  field  of  NP2,  is  assigned  a quantity 
of  sensors  of  digital  inforaation  on  each  KP  after  request  of  which 
UU3  changes  over  5K P2  to  the  following  position.  Distributor  R*  works 
as  circular  counter,  and  SKP2  is  included  in  work  only  with  demand 
froa  TsVH  whose  instruction  enters  gate  K4,  in  this  case,  on 
instruction  froa  0U3  SKP2,  it  is  changed  over  froa  the  zero  position 
into  the  first,  establish/installing  connection  with  first  KP,  and 
SchD  records  the  request  of  the  first  sensor  of  digital  information. 
On  terainationi  of  the  request  of  all  sensors  of  the  given  KP  SchD,  it 
is  duaped  into  tha  zero  state,  and  SKP*  is  changed  over  into  the  next 
position. 

The  transaission  of  code  instructions  TRK  is  carried  out  only 

2 • 


with  the  aid  of  distributor  B 
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The  transmission  of  in for sat  ion  is  illustrated  by  Pig.  13. 

Pr egrammed-address  units  of  the  first  and  second  subsystems, 
satisfying  their  programs,  control  the  diagrams  of  Ii-I3,  with  the 
aid  of  which  within  the  transmitting  assemblies  of  linear  units  LB  is 
establish/installed  the  connection  with  the  equipment  for  the 
comtrolled/ingpect ed  point/iteas. 

Transmission  of  steering  commands  of  two-position  objects. 
Entered  from  the  console  dispatcher  BTO  instruction  ia  stored  in  it 
before  confirmation  about  its  method  on  KP.  To  order  of  BTU  PAD  of 
the  first  subsystem,  establishes  connection  with  required  KP,  to 
which  through  ILIi  and  It  are  transmitted  timing  the 

noaentua/iapulse/pulse  and  the  signals  of  instruction.  Simultaneously 
to  this  same  KP  is  transmitted  assignment  for  the  connection  of  the 
first  group  of  measurements,  which  is  accepted  in  the  sana  cycle  of 


distributors 
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Page  81. 


Pig.  13.  Structural  scheae  of  receiying-tr ansaitting  equipaent  on  PIT. 

Key:  41).  Lines  of  coaaunication.  (2).  Busbars.  (3).  Control  of 
coincidence  circuits  for  instruction  part  of  cycle  TH.  1 4)  . Order  to. 
(5).  Proa  console  of  dispatcher.  (6).  Instruction  TH  froa  diagram  of 
aethod:.  (7).  Proa.  (8).  Proa  console  dispatcher.  (9).  Address.  (10). 
Code.  (11).  Busbars  of  distributor.  (12).  to  controllers  of 
regulators. 
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Page  82. 

After  the  completion  of  process/operation  on  the  transaission  of 
instructions  P ABlr  autonatically  it  passes  to  the  cycLic  request  of 
information  for  eq uipment /devices  of  processing. 

Transmission  of  the  instructions  of  code  remote  control  (TPK)  . 
Instructions  coda  TR  enter  unit  BTRK  from  TsVH  from  the  console 
dispatcher.  After  the  deciphering  of  the  address  part  of  the 
instruction  into  BTRK,  are  forn/shaped  control  signals  of 
cell/elements  I3  and  the  diagrams  of  transaission  and  racaption  of 
the  information  (description  of  the  latter  is  given  balov,  cm  of  Fig. 
14).  Timing  moment ua/iapulse/pulse  and  discrete  signals  of  the  code 
instruction  through  the  diagrams  ILIa  and  I,  enter  tha  transmitting 
assembly  of  the  linear  unit  of  the  selected  direction.  The 
transformation  of  the  code  from  parallel  into  consecutive  into  BTPK 
is  carried  out  with  the  aid  of  distributor  R2. 
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Fig.  14.  Functional  diagram  of  the  asseablies  of  the  trnnsaission  of 
liqear  unit. 

Key:  11).  Proa.  (2).  Signals. 

Page  63. 

Tha  transaitted  on  KP  instruction  code  ia  the  saae  cycle  of 
distributors  is  relayed  on  PO  and  enters  BYRK  for  testing  of  the 
authenticity  of  tr ansaission. 
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Denote  control  of  the  controllers  of  regulators  Ls  raalized 
through  the  unit  BDRK  which  in  the  prograa  of  the  unit  of  code  renote 
control  is  considered  as  one  of  KP.  The  transnission  of  iastructions 
TS  in  this  case  is  carried  out  on  aain-line  busbars  ia  the  tracking 
of  the  address  of  the  controller  of  regulator. 


Figure  14  gives  the  functional  diagran  of  the  assemblies  of  the 
linear  units,  which  are  deternining  the  order  of  the  transnission  of 
infornation.  After  the  adnission  of  the  resolving  potential  of  hiqh 
level  to  diagran  I3  fron  SKP  PABt  of  the  first  subsystea  of  diagram 
It  and  I2,  are  closed  through  the  inverter  NEZ;  in  this  case,  the 
transnission  of  code  instructions  and  the  reception  of  infornation  in 
digital  fora  in  this  direction  is  carried  out  cannot.  If  the 
resolving  potential  of  high  level  enters  fron  SKP  PAB2,  then  inverter 
MB ( forbids  transnission  of  TRK  through  the  diagran  £t . 


Reception  of  infornation.  The  reception  of  all  forns  of 
infornation.  the  sequence  of  its  transfor nation  for  an  introduction 
into  equip nent/dev ices  of  processing  is  carried  out  according  to  the 
prograns  of  PABt  and  PAB2  with  the  aid  of  the  groups  3f  diagrams  and 
of  series  of  the  special-purpose  functional  boxes  whose 
interconnections  are  represented  in  Fig.  15. 
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Reception  of  the  values  of  the  analog  paraaeters.  PAB1# 
open/disclosing  according  to  program  to  transmission  and  reception  of 
the  signals  of  diagram  I|,  establishes  two-may  connection  between  PU 
and  KP.  in  this  case,  from  PU  to  KP,  are  transmitted  the  tiainq 
no  men tua/iapulse/p ulses  for  switching  of  the  distributor  of  the  first 
subsystem  KP  and  of  the  instruction  of  the  successive  connection  of 
the  groups  of  the  sensors  of  the  analog  parameters.  On  PU  the  signals 
of  telemetry  are  headed  along  parallel  channels  into  analog-digital 
converter  (ATsP)  and  equipaent/devices  of  processing  and 
representation  of  information  on  ODO  (UKAP,  UAVV,  UBAP) . In  ATsP  the 
signals  of  telemetry  enter  a strict  sequence,  determined  by  the 
program  of  the  loading  of  analog  information  into  TsVS,  while  into 
UAKP  UAVV  and  UBAP  - in  the  tracking  of  address  which  is  forn/shaped 
of  combination  of  aoaentua/inpulse/pulses  SKP,  SGI  and  B,  of  a 
pr ograaaed-addres3  unit  of  the  first  subsystem.  The  units  of  the 
reception  of  analog  information  BAI-f  and  BAI-I  from  sensors  with  the 
teletransaission  of  signals  in  the  program  of  PAB,  are  considered  as 
single  KP  and  to  ATsP  they  are  connected  on  his  instr j ct ions.  The 
commutation  of  signals  from  sensors  in  units  BAI  is  carried  out  by 
the  transistor  keys. 
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Pig.  15.  Block-structural  schematic  of  receiving  eguipaent  on  PH 


Coaaunic ation  lines 


Deaand  froa  TsTH 


Neasu resents  with  FIR 


Proa  sensors  with  AH  on  current  and 


teletransaission.  (8).  Signal  "is  ready".  (9).  code.  (13).  To 


dispatcher  *s  panel.  (11).  Signal  "is  ready 


(13).  Address  of  group.  (14).  Proa  sensors  aith  teletransaission 


Codes  of  sensors  with 


Address  of  sensor 
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teletransaission.  (17).  in  unit  TBK.  (18).  Froa  unit  r RK . (19).  and. 

Page  85. 

Reception  of  discrete  signals  froa  the  objects  of  signaling.  The 
signals  of  discrete  information  are  filtared  out  in  racaiving 
asseablies  LB  froa  aore  narrow  pulses  the  pulse-position  ri  and  they 
are  headed  along  parallel  channels  for  the  storage  unit  of  TV  signals 
BBTS  which  controls  the  cell/eleaents  of  signaling  on  dispatcher’s 
panel,  and  the  unit  of  the  reception  of  the  discrete  information  BDI . 
Discrete  inforaation  into  BDI  is  converted  into  the  parallel 
positional  code  and  on  signals  "is  ready"  it  is  read  in  TsVfl  in  a 
strict  sequence,  by  predetermined  program  of  input/introduction. 
Discrete  signals  froa  sensors  with  teletransaission  enter  BDTd  by 
graups  along  main  buses  and  are  set  in  register  BDI,  from  which  they 
are  read  into  the  TsVM.  Bloch  BDId  according  to  the  program  PAB, 
form/shapes  the  signals  of  the  addresses  of  the  groups  of  sensors  for 
their  connection  to  aain-line  busbars.  In  BDId  is  provided  the 
in put/introd uctioa  of  15  groups,  which  consist  of  22  discrete  signals 
of  each.  The  signals  of  the  sensors,  transmitted  on  PU  by  remote 
method,  the  cell/eleaents  of  the  signaling  of  dispatcher's  panel 
eqter  in  parallel  BDId  without  any  transfer nations. 


Reception  of  information  in  digital  fora.  PAB*  on  demands  from 
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TsVH  establishes  alternately,  according  to  predetera ii ed  program  of 
iqput/intr od act ion , connection  with  the  equipment  for  the  second 
subsysten  KP.  For  this,  are  open/disclosed  the  schematics  I2  to 
transmission  and  reception  of  signals  in  the  selected  direction,  with 
P0  on  KP,  are  transmitted  the  signals  of  the  beginning  of  the  work  of 
the  distributor  of  the  second  subsystem  KP,  the  timing 
momentun/impulse/p ulses  by  frequency  160  Hz  and  signal  the 
"sign/criterion"  of  the  demand  of  information  in  digital  form.  With 
KP  on  PO  in  each  cycle  of  distributor  R2,  is  transmitted  one  word  of 
digital  information  which  through  the  schematic  I2  will  be  brought  in 
into  the  register  of  the  unit  of  the  reception  of  the  digital 
information  of  BTr si.  The  reading  of  the  digital  code  froa  the 
register  BTTsI  to  input  busbars  of  TsVH  is  carried  out  on  ready 
signals  after  testing  of  the  authenticity  of  transmission. 

Digital  information  froa  sensors  with  the  remote  method  of 
transmission  on  main-line  busbars  is  received  as  the  unit  BTsId  which 
in  the  program  of  PAB2  is  considered  as  single  KP.  The  unit  BTsld 
form/shapes  in  each  cycle/stroke  of  distributor  B2  signal  (address) 
for  connection  to  the  main-line  busbars  of  the  next  sensor  of  digital 
information. 

Page  86. 
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Therefore  in  the  cycle  of  the  work  of  distributor  R2  it  is  possible 
to  accept  28  words  which  alternately  will  be  brought  in  into  the 
register  of  the  unit  BTTsI,  whence  they  are  read  to  input  busbars  of 
TsVH.  Bith  the  reception  of  digital  information  from  sensors  with  the 
remote  method  of  transmission,  the  counter  of  sensors  PAB2  counts  the 
groups  of  the  sensors,  taken  in  each  cycle  of  distributor  R2. 

CONTROLLED  POINT 

Equipment  for  the  first  subsystem.  Equipment  KP  to  admission 
with  P0  of  the  momentum/impulse/pulse  of  the  beginning  of  work  and 
timing  momentum/impulse/pulses  is  located  in  the  standby  mode. 
Filtered  by  discriminator  in  length  trigger  pulses  enter  the  assembly 
of  the  starting/launching  of  distributors  UZR  which  depending  on  the 
combination  of  two  momentum/in pulse/pulsas  open/discloses  control 
assem  bly  of  the  distributor  UOR  of  the  first  or  second  subsystem. 
During,  the  combination  of  two  momentum/impulse/pulsec  r=7.25  ms 
and  r=  3 ms  is  started  the  distributor  of  the  first  suosystem,  while 
during  the  combination  of  momentum/impulse/pulses  r=7.  25  as  and 
r= 1 as  distributor  of  the  second  subsystem. 

Figure  16  gives  the  structural  scheme  of  the 
receiving-transmitting  equipment,  which  relates  to  th»  first 
subsystem  of  the  transmission  of  information.  Linear  unit  LB  and 
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assembly  of  the  st arting/launching  of  distributors  UZ3  is 
conditionally  referred  in  the  schematic  of  the  first  subsystem,  in 
general  they  are  common/general/total  part  of  both  of  subsystems. 

Into  content  of  equipment  KP  of  the  first  subsystem,  it  enters; 
distributor  Rt,  the  coefficient  unit  of  the  numbers  of  the  groups  of 
analog  measurements  and  of  discrete  signals  BZG  with  setting  field 
NP,  from  one  to  three  (in  the  diagram  are  shoun  two)  group  time-pulse 
converters  VIP  [22],  from  one  to  three  units  of  the  transmission 
of  the  analog  parameters  frcm  sensors  with  frequency  output  signal 
&p-f  the  unit  of  the  transmission  of  discrete  signals  BPDS  the  unit 
of  instruction  part  of  cycle  of  remote  control  by  the  two- posit  ion 
objects  BP TU . Tha  transmission  of  the  values  of  the  analog 
parameters,  discrete  signals  and  instruction  part  of  cycle  of  control 
cap  be  carried  out  simultaneously  in  one  cycle  of  the  work  of 
distributor.  After  the  starting/launching  of  distributor  on  its  first 
two  cycle/ strokes,  enters  the  instruction  of  the  demaad  of  the  number 
of  the  group  of  the  analog  parameters  and  of  discrete  signals,  which 
on  these  cycle/strokes  by  return  duct  is  transmitted  on  PU  for 
confirmation . 


Page  87. 

In  BZG  this  instruction  will  be  decoded  and  enter  into  the  setting 
field  NP,  with  the  aid  of  which  is  determined  a quantity  of 
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cycle/strokes  of  distributor  Rl#  the  intended  for  a conmutation 
sensors  with  output  current-operated  signals  in  group.  Thus  the 
cycle/strokes  of  three  cycles  of  distributor  Hi  can  be  divided  on  two 
parts  of  which  one  is  utilized  for  the  confutation  of  sensors  with 
outputs  by  current-operated  etc.  - with  freguency  signals  in  all 
proportions  within  the  liaits  of  60  paraaeters.  Unit  BZ3  controls 
also  connection  to  aain-line  busbars  to  three  groups  of  the  sensors 
of  the  discrete  signals  which  in  the  unit  of  the  transaission  of 
discrete  signals  BPDS  with  the  aid  of  distributor  Rj  ire  converted 
into  the  sequence  of  aonentua/iapulse/pulses  for  transmission  on  the 
conaunicat ion  line.  Sensors  with  output  freguency  signals  are 
connected  to  the  unit  of  the  transaission  2>P*-£  whose  signals  are 
switched  by  distributor  Rt  in  accordance  with  the  nuaber  of  group, 
which  enters  froa  BZG.  Frequency  signals  in  the  intended 
cycle/strokes  of  distributor  Rt  are  transnitted  by  the  decks  which 
are  fora/shaped  with  gate  K . All  signals  enter  which  transnits 
asseably  LB  through  the  OR  gate 


DOC  = 78206702 


PAGE 


^$3 


Pig-  16-  Block- structural  scheaatic  of  tka  eguipaent  Eor  the  1st 
subsystea  KP. 

Kay:  Cl)  . To  R2  signals.  (2).  With  individual  point  relay.  (3).  in 
second  subsystea  KP.  (4).  Proa  current-operated  sensors.  (5).  Froa 
frequency  sensors.  (6)-  Main-line  busbars-  (7).  sensors  o£  discrete 
signals.  (8).  Control  of  rerecording/retranscription. 
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Page  88. 

The  signals  of  instructions  of  TO  by  two-position  objects,  that 
enter  from  receiving  assembly  LB  through  coincidence  with  the 
appropriate  cycle/strokes  of  distributor  R,  will  be  brought  in  into 
register  B?TU.  After  checking  of  authenticity,  the  instruction 
accepted  is  put  oj t to  individual  point  relays. 

The  equipment  for  the  second  subsystea  consists  (Pig.  17}  of 
distributor  (R2)  with  the  assembly  of  its  control  00R,  assembly  of 
the  identification  of  the  sign/criterion  UOP,  unit  of  the 
transaission  of  information  in  digit  fori  of  BTTsI,  counters  of  the 
sensors  of  digit  information  SchD,  unit  of  instruction  part  of  cycle 
of  the  code  reaota  control  BPTRK  and  unit  of  the  reverse/inverse 
checking  BOP  of  instruction  code  in  P0.  After  the  admission  of 
resolution  from  UZR  (see  Fig.  16)  control  asseably  of  the  distributor 
of  OUR  on  the  cadance  signals,  arriving  froa  P0,  fora/shapes  the 
aoaentua/iapulse/p ulses  of  switching  distributor  R2.  The  clock 
no  aentsua/i  a pulse/p  ulses  of  distributor  R2  enter  all  units  for 
propagation  of  signals  in  time  during  their  transaission  to  the 
coaaumicatioD  lima  and  for  the  transformation  of  the  consecutive 
codes,  taken  froa  the  coaaanication  line,  Into  parallel  ones. 


i 
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Pig.  17.  Block  diigraas  of  the  equipment  for  the  2nd  subsystem  KP. 

Key:  (1).  Clock  ao aentua/iapulse/pulses  froa  LB.  (2).  Code  busbars  of 
sensors.  (3).  control  of  rerecording/retranscription  to  code  busbars. 
(4).  Address.  (5).  Code.  (6).  Reading  signal.  (7).  In  controller  of 
regulator. 

Page  89. 

Tcansaission  of  inforaation  in  digital  fora  (TTsl) . The  signal 
of  the  sign/cr  iter  ion  of  the  t ransaissioo  TToI  ia  identified  in  OOP, 
aqd  into  the  counter  of  sensors  is  built*ia  first  unity.  At  the  first 
output  of  Sc hD  appears  the  resolving  potential  and  to  aain-line  code 
busbars  is  connected  the  first  sensor  of  digital  inforaation. 
Rewritten  froa  busbars  into  register  BTTsI  the  digital  cola  of  the 


DOC  = 782  06703 


PAGE 


£(#> 

first  sensor  by  the  clock  acaentun/iapulse/pulses  of  distributor  R 2 
is  converted  into  the  consecutive  send  operation  whica  through  the  OR 
gate  enters  the  transnitting  assenbly  of  the  linear  unit  (see  Fig. 
16).  Each  subsequent  signal  of  the  sign/criterion  of  TTsI,  accepted 
from  PO,  through  3 OP  is  built-into  SchD  and  BTTsI  into  order  by  the 
provided  progran  of  the  introduction,  are  connected  all  sensors  of 
the  digital  information  of  the  given  KP.  Mith  the  connection  of 
last/lattar  sensor  (within  linits  of  48)  through  the  OB  gate  is  sent 
the  signal  of  the  last/latter  sensor  on  which  on  PU  SIP  of  the  second 
subsystea  it  is  changed  over  to  the  request  of  sensors  EoLlowing  KP. 

Instruction  part  of  cycle  of  code  reaote  control.  After 
adaission  fron  the  coaaun icat ion  line  through  the  receiving  assenbly 
LB  of  the  signal  of  the  sign/criterion  of  the  transaission  of  the 
instruction  of  the  code  reaote  control  of  OOP,  is  closed  the  input  of 
SchD  and  peraits  the  passage  of  signals  to  input  of  BPT8K.  Recorded 
into  register  BPTBK  in  each  previous  cycle/stroke  of  distributor  R* 
the  signal  of  the  digit  of  instruction  is  transaitted  on  PD 
subsequently  cycle/stroke  by  the  unit  of  the  reverse/inverse  checking 
of  BOP.  After  checking  of  the  transaitted  word  of  TBK  on  PU,  into 
BPTBK  in  the  saae  cycle  of  distributor  enters  the  signal  of  execution 
of  coaaand,  on  which  is  fora/shaped  the  reading  signal  of  the  code  of 
TRK  to  the  input  of  the  controller  of  regulator.  The  instruction 
codes  of  reaote  control  the  controllers  of  regulators  enter  on 

i * 
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main-line  busbars.  The  address  of  each  instruction  is  foru/shaped 
with  the  decoder  of  the  address  part  of  the  code  send  operation  into 
EPTRIC. 

ANALOG-DIGITAL  CONVERTER. 

Analog-digital  converter  (Fig.  18)  is  intended  for 
transformation  into  the  digital  waveform  of  the  analog  parameters, 
transmitted  by  the  communication  channels  with  pulse-position  and 
frequency  modulation.  To  input  of  ATsP  from  receiving  assemblies  LB 
during  the  telemechanical  transmission  and  from  the  units  of  the 
reception  of  the  analog  information,  transmitted  by  remote  method,  in 
each  cycle/stroke  of  distributor  Rt  enter  either  the 
mo  me ntum/i mpulse/p ulses  of  the  "label"  of  measurements  with 
pulse-position  modulation  or  the  decks  of  the  signals  of  measurements 
with  frequency  mol ulation. 

Page  90. 

f 

i 

Measurements  with  FIN  according  to  their  "sign/criterion"  are 
converted  by  converter  P into  the  mome ntum/impulse/p ul sa s with  ShlN, 
which  control  the  high-stability  generator  GSCh  by  frequency  100  kHz. 
Thus,  GSCh  puts  out  the  decks  of  the  generated  by  it 

monentun/impulse/p ulses  whose  number  is  proportional  to  tie  measured 


L. 
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paraaeters . Since  aodulation  of  moaentua/iapulse/pulse  s in 
tiae-pulsed  converter  on  KP  is  carried  out  with  deviation  5-15  as, 
where  the  tiae  v=5  as  exists  conditional  of  zero  aeasureaents,  its 
the  except  ion/e lia ination  occurs  in  the  unit  of  subtraction  zero  BVW, 
which  is  the  bin ar  y-deciaal  counter  which  after  the  nisoalculation  of 
the  first  500  none ntua/ia pulse/pulses  of  each  aeasureaent  guides 
reaaining  in  deck  a quantity  of  noaentua/inpulse/pulsi  s into  the 
control  unit  of  ta e coding  counters  BUSch. 

Hoaentua/inpu lse/pulses  froa  sensors  with  output  signal  changing 
ia  frequency,  enter  the  tracking  of  their  sign/criterion  into  the 
shaping  unit  of  decks  BFP  froa  receiving  asseablias  L3  or  froa  units 
BlDE”*  (with  the  reaote  aethod  of  transaiss iqn)  (see  Fig.  17).  Decks 
iv  BFP  are  fora/shaped  with  the  aid  of  standard  cell  of  tine  which 


A 


Fig.  18.  Structural  schene  of  JITsp. 

Kef:  (1)  . To  console.  (1A).  "error".  (2).  Signal  "netal"  of 
corrections.  (3).  Signal  "is  ready".  ( 4) . Sign/criterion  of  current 
sensors.  (5).  Sigial  of  freguency  sensors.  (6).  Binary  cola.  (7). 
Jettisoning.  (8).  Address  of  test  TI.  (9).  Pulses- "lab els"  of 
aeasurenents  wits  FIN.  (10).  Criterion  of  aeasurenenta  with  FIN. 

(11).  Clock  nonent un/inpulse/pulses  froa  St.  (12).  Signals  of 
aeasurenents  with  ChH.  (13).  Sign/criterion  of  aeasuraaents  with  ChN. 

Page  9 1. 

The  pulse  freguency  of  the  signal  of  freguency  sensors  varies  within 
the  Units  of  4-3  kHz;  therefore  in  deck  for  tine  r=12.5,  as  at 
frequency  8 kHz  is  contained  100  aonentua/inpulse/pulaes , and  at 
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frequency  4 kHz,  - 50  aoaentua/iapulse/pulses,  i.e.  to  i change  in 
the  parameter  froa  0 to  lOOo/o  corresponds  a change  of  the  quantity 
of  nomentua/iapul3 e/pulses  in  deck  froa  50  to  100.  Bursts  of  pulses 
froa  the  output  of  BFP  enter  also  into  the  control  unit  of  coding 
counters  BOSch. 

Thus,  in  BUSch  enter  bursts  of  pulses  whose  quantity  in  them 
during  the  transformation  of  analogous  signals  from  sansors  with  the 
output  signal  of  direct  current  varies  from  0 to  1000,  and  from 
frequency  output  transducers,  - from  50  to  100.  The  control  unit  of 
the  coding  counters  according  to  the  entering  simultaneously  to  its 
input  sign/criteria  of  the  signal  of  sensor  (f  or  I)  controls  coding 
the  binary  DSch  and  binary-coded  decimal  DDSch  counters  as  follows. 
The  bursts  of  pulses,  which  enter  froa  B7  N , are  headed  BUSch  for  the 
coding  counters  without  change,  in  this  case,  the  coding  of  the 
values  of  the  analog  parameters  is  carried  out  with  resolution  by 
0.  lo/o.  A quantity  of  moaentua/iapulse/pulses  in  the  decks,  which 
enter  froa  BFP  froa  frequency  output  transducers,  into  BOSch  is 
doubled  by  the  way  of  the  differentiation  of  their  front  and 
section/shear,  but  coding  counters  DSch  and  DDSch  are  controlled  in 
such  a way  that  during  a change  in  the  parameter  to  0 froa  lOOo/o  its 
digital  code  varies  frcm  0 to  100  unity  with  an  error  in  the  coding 
into  lo/o.  The  authenticity  of  the  analog  information  adopted  is 
checked  in  the  control  unit  BK  for  the  parameters  with  FI1  to  the 
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parity  of  the  1013 ntum/ira pulse/pulses  of  "labels"  for  the 
cycle/stroke  of  distributors,  and  for  the  parameters  with  Chfl  to  the 
coitinuity  of  the  sequence  of  momentum/im pulse/pulses  in  leek.  After 
checking  to  the  authenticity  of  the  value  of  the  analog  parameter 
accepted  BK  form/shapes  either  the  signal  of  the  "realiaess"  of  the 
code  which  is  healed  in  Tsffl  (^digital  computer]  as  strobe 

pulse  for  DSch  an!  as  the  read  poise  of  the  code  from  DDSch  for  UTsV 
or  signal  of  "error".  On  signal  "error"  DSch  and  DDSci  first  are 
dumped  into  the  zero  state,  but  after  delay  to  100  /js  it  is  utilized 
for  the  gating/strobing  of  the  code  in  TsVH  and  as  the  reading 
momentum/impulse/p ulse  of  the  code  into  UTsV. 

Page  92. 

The  signals  of  the  sign/criteria  of  sensors  with  output 
current-operated  and  frequency  signal  from  BUSch  enter  IsTN  for  the 
formation  of  the  files  of  information,  which  require  different 
subroutines  for  processing. 

The  values  of  the  analog  parameters,  entering  DTsP  from  sensors 
with  output  cmrrea  t-operated  signal,  are  corrected  in  the  assembly  of 
the  correction  of  UK  on  the  test  measurement  which  is  transmitted  in 
the  beginning  of  each  group  of  the  parameters,  convertel  ay  the  group 
of  ¥IP  on  KP  or  ii  the  unit  of  reception  BAI-1  at  teletransmission. 
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On  address  momentum/impulse/pulse  UK  carries  out  the  comparison  of 
test  aeasurenent  (with  standard  conditions  and  exact  equipment  for 
all  transformations  and  circuit  of  transmission)  with  the  value, 
obtained  at  each  moment  of  time  under  the  changing  operating 
conditions  and  in  state  of  equipment.  Correction  is  carried  out 
during  the  divergence  of  the  measured  value  of  tha  test  parameter 
within  limits  of  ±.2o/o  and  is  realized  by  an  interaction  on 
oscillatory  circuit  GSCh  which  changes  within  these  limits  its 
frequency  for  the  period  of  the  coding  of  the  values  of  all 
parameters  of  this  group.  With  this  method  are  corrected  the 
comprising  errors,  introduced  by  the  group  of  VIP  on  (P,  oy  the 
circuit  of  transmission  and  GSCh,  the  appearing  from  change  ambient 
temperatures,  voltage  of  feeding  sources,  and  also  tiie/temporary 
drift  of  component  values.  Because  of  the  application/use  of  the 
method  of  correction  indicated  an  error  in  the  transmission  of  the 
analog  parameters  with  respect  to  the  output  sensor  signal  does  not 
change  in  tine  and  is  within  the  limits  by  ±1o/o.  During  the  onset  on 
any  reasons  for  error  more  than  to  +2o/o  UK  puts  out  in  TsVN  the 
signal  "there  i3  no  correction".  Simultaneously  this  signal  enters 
the  unit  of  signaling  BS,  where  also  they  enter  and  other  signals, 
form/shaped  into  BK  and  other  units.  BS  controls  signal  lamps  and 
sound  communication  on  the  console  operator. 


| 
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PHOTECTION 
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For  an  increase  in  the  degree  of  the  authenticity  of 
intonation,  is  used  a series  of  protection. 

During  the  transmission  of  measureme  nts  with  pulse-position 
modulation,  is  cacried  out  the  control  in  terms  of  the  parity  of 
momentum/!  ipul  <?c/p  ulses  as  the  cycle/stroke  of  distrioutors  and  the 
comparison  of  tha  number  of  the  requested  and  taken  group  of  TIA;  at 
the  transmission  of  TIA  of  the  parameters  with  frequency  modulation, 
is  realized  the  control  by  the  comparison  of  the  numbar  of  the 
requested  and  takan  group  and  the  control  of  the  continuity  of  the 
sequence  of  momentum/impulse/pulses  in  the  deck  of  frequency  signal. 

Pa  ge  93. 

Report/communications  from  the  objects  of  signaling  are  shielded  by 
the  selection  of  i omen  tum/impulse/pulses  on  duration  ml  by 
odd-parity  check  in  each  send  operation.  The  digital  codes  of 
indication  information  are  shielded  by  odd-parity  check  of 
mo  mentu  m/i  mpulsa/p  ulses  in  send  operation.  Remote  control  by 
two-position  objects  is  carried  out  by  the  transmission  in  ona  send 
operation  only  of  one  instructions  and  by  checking  tha  synchronism  of 
the  distributors,  in  the  cycle  of  work  cf  which  is  transmitted 
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command  send  operation.  The  code  instructions  of  remote  control  are 
shielded  by  the  method  of  informational  feedback. 

The  passive  methods  of  the  protection  of  the  transmission  of 
information,  besiJes  the  instructions  of  code  reaote  control,  are 
selected  on  the  basis  of  experience  in  operation  for  three  years  of 
systea  »hich  works  on  the  specially  laid  cable  lines. 

CONNECTION  WITH  THE  COMPUTER  COMPLEX. 

The  connection  of  the  information-carrying  system  with  the 
computer  complex  Is  realized  through  input-output  units  (UVV)  . Figure 
19  shows  the  structural  scheme  of  the  coupling  of  transmission  system 
with  TsVM  (for  example  ASVT) . Input  unit  - conclusion/dari vation 
fulfills  the  following  functions: 

it  will  match  the  signal  levels  of  informant's  devices  (signals 
of  the  systea  of  c ell/eleaents  "spectrum")  with  the  signal  levels  of 
devices  ASVT  (signals  of  the  system  of  cell/eleaents  "peace/world"); 

are  converted  code  report/communications  from  transaission 
system  to  eight-digit  words  (bytes,; 

organizes  tha  exchange  of  information  between  tha  transmission 

systea  and  the  coupling  device  2\J  according  to  the  algocithns  of 
their  work. 
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Fig.  19.  Structural  scheme  of  coupling  of  transmission  system  with 
the  computer  complex  of  ASVT. 

Key:  (1).  counter- registor  of  ATsP.  (2).  Begistor  of  position  code 
BDI.  (3)  . Begistor  of  digital  codes  of  Brrsl. 

Page  94. 

Through  UVV  into  the  device  of  coupling  2V,  is  pat  out  the 
following  information: 

the  values  of  the  analog  parameters  in  the  binary  code  from 
sensors  with  currant-operated  and  frequency  output  signal,  which 
enter  from  ATsP  with  its  sign/criterion; 


the  positional  code  of  the  signals  of  the  state  of  equipment. 


which  enters  from  the  register  of  the  unit  of  the  racsption  of  the 
discrete  information  of  BDI; 

digital  binary  codes  from  the  unit  of  the  reception  of  the 
digital  information  of  BTTsl. 

From  the  devices  of  coupling  2V  through  UVV  into  transmission 
system,  they  are  put  out: 

instruction  TU  to  the  two-position  objects  into  B TO ; 

code  instructions  to  the  controllers  of  regulators  into  unit 

BTRK . 

V 

UVV  is  connected  to  the  coupler  US-2A/2V-1,  which  lakes  it 
possible  to  organize  connection  according  to  principle  demand  - 
answer /response  and  to  match  the  work  of  devices  with  different  high 
speed.  In  turn,  the  US-2A/2V-1  is  connected  to  output  circuits  of  the 
device  of  the  multiplexor  connection  of  UHS,  which  usas  for 
organizing  the  exchange  of  information  between  the  internal  memory 
unit  of  VZO  and  input  units  - conclusion/derivation.  The  device  of 
multiplexor  connection  is  also  converter  for  the  devices  of  coupling 
1A  and  2 A and  vice  versa.  Tie  exchange  of  the  information  between  UMS 
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and  UW  is  realizsd  on  the  initiative  of  UHS,  of  collect  /building 
information  oi>  the  instructions  sensor  of  a stronoaical  tine  and 
salient  the  control  pressures  according  to  prograa  algorithm  of 
control. 


Coupler  0S-2A/2V- 1 has  input  inforaat  icnal  and  ojtput  command 
busbars.  Ccaaand  busbars  are  indicated  by  index  U,  and  informational 
- by  an  index  B. 
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Quantity  of  busbars  of  coupling  2V  following: 


( Mn4>op!naunoHHhix  LLIHH-B 

^ripn3H.iK  .ynpaB-iemte*  yilP-B  . . . 
(3>r]pH3HaK  .HiKpopMauHn*  HH4>-B  . . 

/yjCiiniaji  ,c6poc*  CBP-B 

rV'oMaHfliibif  lUMH-y 

iyllpHSHaK  .vnpaBieHne*  ynP-y  . . . 
))npH3HaK  .mutwpiiaLHfi  KOMaHaHaa" 

/J)HHO-y 

/9^CHrHn.i  .pafiora*  P\l>-y 

IpX'-HrHa.i  '.otk.13*  OTK-V 

JiyioMep  .KaHa.ia*  KAII-V  


Keys  (1).  Infornat  iona  1 Shllf-B.  (2).  Sign/criterion  on trol"  WPR-b. 
(3).  Sign/criterion  "inf ornation"  INF-B.  (4).  Signal  "reset"  SBR-B. 
(5).  Command  ShIN-0.  (6).  Sign/criterion  "control"  UP8-3.  (7). 
Sign/criterion  "iaforaation  coaaand".  (8).  INF-U.  (9).  Signal  "work" 
HAB-0.  (10).  Signal  "failure"  OTK-U.  (11).  Huaber  of  "channel"  KAN-U. 


Page  9 5. 


Input-output  of  the  information  through  coupling  2V  is  realized 
by  potential  signals  with  gating  on  go  side  byte-by-byte  with  the 
addition  of  one  cieck  bit  on  parity.  The  byte  of  information  with 
error  UW  is  not  taken  in  and  into  the  device  of  coupLing  US-2fl/26-1 
is  put  out  the  byte  of  state  "error". 

The  exchange  of  information  on  the  initiative  UH3  begins  with 
the  send  operation  of  byte  to  connection. 
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CONSTRUCT  I ON/ DESIGN  . 

The  fundamental  principle  of  the  equipment  construction  of  the 
informational  part  of  ASUPP  is  the  direct  dependencs  of  the  capacity 
of  equipment  in  system  on  a quantity  of  fupctions,  capacity  of  the 
transmitted  information,  method  of  transmission  (teleiechanical  or 
remote),  of  forms  of  processing  and  representation  of  information  to 
dispatcher  and  the  loading  into  TsVN. 

For  purpose  of  the  realization  of  this  principle,  the  equipment 
for  the  subsystems  of  the  transmission  of  information  is  carried  out 
in  the  form  of  the  set  of  32  standard  mutually  buttin;  functional 
units.  The  designing  of  the  modifications  of  informant  for 
concrete/s pecif ic/actual  ASOPP  is  reduced  to  the  determination  of  the 
set  of  functional  boxes  and  devices  and  the  composition  of  the  tables 
of  their  connections  according  to  functional  diagrams.  The 
construction/designs  of  units  and  cabinets,  from  uhich  are 
conpose/collected  informant's  devices,  and  also  standi  ri 
modole/nod  uli  (subunits)  in  a quantity  of  27  types  a rs  undertaken 
frcm  the  in  series  produced  complex  the  "spectrum". 


For  the  comparison  of  tactical-technical  possibilities,  are 
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given  below  the  short  technical  characteristics  of  the  levices  of  the 
transmission  of  intonation  1~£S  ”*»  "chord*  and  the  devices  of 
the  transmission  of  the  iaf ormational  part  of  ASOPP  of  the  type 
"Information  clerk". 
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Page  96. 


(*)  i 


/KaiHqetTBo  Kourpo  mpyeMux  nynKTOn 

b cue to mc  nepeAami  

(7)  ripOTBlKCHHOCTb  AHIIIlil  CBHUI  OAHOrO 
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Key:  (1).  "chord".  (2).  "informant".  (3).  Quantity  of 
controlled/inspected  point/items  in  transmission  systsa.  (4).  Extent 
of  line  of  coaaunication  of  one  directions,  ka.  (5).  Maximum  volume 
of  inforaation,  transmitted  froa  one  KP,  with  telemechan ical 
transmission:.  (6).  analog  parameters.  (7).  discrata  signals.  (8). 
inforaation  in  digit  form,  bits.  (9).  instructions  TU  (TR).  (10). 

instructions  IRK,  instruction/bit.  (11).  Not  liaited.  (12).  With 
remote  transmission.  (13).  Quick-action:.  (14).  transiission  of 
analog  parameters,  paraaeters/s.  (14a).  the  transmission  of  discrete 
signals,  bits/s:.  (15).  in  a telemechanical  Banner.  (16)  . remotely. 
(17).  transaission  of  information  in  digital  fora,  bits/s:.  (18). 
Fundamental  error,  o/o.  (19).  Supplemental  error  during  voltage  error 
of  feed  on  ♦ 10 , -15o/o  or  during  decrease  or  increase  2 times  of 
signal  amplitude  in  communication  line.  (20).  It  does  not  exceed 
fundaaental.  (21).  It  is  absent.  (22).  Supplemental  error  from  change 
in  temperature  of  surrounding  air  within  limits  of  operating 
temperatures.  (23).  It  does  not  exceed  triple  fundaaental.  (24). 
Calculated  reliability  of  functional  circuits,  entering  in  them 
devices  and  units,  mean  tiae  between  failures  (it  is  not  less)  , h. 
(25).  Operating  conditions  for  all  systeas  of  transmission:.  (26). 
fluctuation  of  supply  voltage  froa  noainal,  o/o.  (27).  voltage 
frequency  of  feed,  Hz.  (28).  Change  in  temperature  of  surrounding  air 
at  relative  humidity  to  80o/o  and  teapenture  of  35°C,  C:  . (29).  for 
equipment  PU.  (30)  . for  equipment  KP. 


S 


The  entered  to  control  post  intonation  is  processed  in 
accordance  with  the  algorithms  of  ASOPP  of  different  aind  by  devices 
and  is  put  out  then  to  dispatcher  in  convenient  for  recognition  form. 


1 

Depending  on  the  complexity  of  algorithm,  size/dimen  si.  on  s of  the 
workable  files  of  the  information,  necessary  for  the  degree  of 
authenticity  and  accuracy  of  information  processing  and  of  other 
factors  are  applied  specialized  or  general-purpose  means  £L.  23-25]. 

11.  Special-purpose  equipment  for  processing. 

The  great  circle  of  the  functions,  target/purpose  of  which  is 
the  centralized  monitoring  of  the  parameters  of  process  and  state  of 
production,  can  be  successfully  realized  by  the  special-purpose 
devices  and  means  reproduction.  Among  these  functions:  scaling  of  the 
values  of  the  measured  parameters;  the  visual 

representation/transformation  of  the  values  of  the  parameters  with 
the  aid  of  analog  instruments;  recording  the  values  of  tha  analog 


\ 
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parameters  by  recording  instruments;  the  visual 

re presentati on/transformation  of  the  digital  equivalents  of  the 
values  of  the  parameters  with  the  aid  of  digital  indicators,  the 
automatic  check  of  the  divergences  of  the  parameters  from  normal 
values;  the  signaling  of  the  states  of  equipment  on  the  cell/elements 
of  the  mnemonic  device  of  panel  or  console  dispatcher;  recording  in 
the  digital  form  of  the  values  of  the  measured  values  on  form  or 
paper  tape  or  on  intermediate  carriers  - punched  tape,  punch  card. 

Page  98. 

Bach  of  the  devices,  which  ensure  execution  by  oie  of  the 
enumerated  functions,  works  according  to  the  specific  program  which 
within  some  limits  can  be  changed  by  the  corresponding  commutating 
assemblies,  available  in  devices.  This  special  featurs/peculiarity , 
and  also  unitized  execution  of  the  devices  of  information  processing 
provides  the  great  flexibility  of  their  application/use.  Are  examined 
below  the  characteristic  methods  of  processing  signals  - the  data 
carriers  and  is  given  description  of  the  devices,  necessary  for  the 
synthesizing  of  ASOPP. 


SCALING  DB7ICES. 


The  application/use  of  sensors  with  the  standardized  output 
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signals  for  the  transformation  of  different  measured  values,  which 
are  changed  over  wide  limits,  and  also  tendency  toward  shortening  in 
the  time,  spent  on  the  transmission  of  information,  and  to 
simplification  in  the  equipment  on  KP  lead  to  the  fact  that  are 
telemetered  the  parameters  they  are  transmitted  on  P0  in  the  form  of 
the  analog  or  digital  equivalent,  expressed  in  relative  unity.  Thus, 
to  control  post  is  transmitted  the  information,  which  char  act erizes 
the  law  of  a change  in  one  or  the  other  parameter.  To  dispatcher  it 
is  necesary  to  know  not  only  character  of  a change  in  the  parameters 
with  time,  but  also  their  absolute  values,  expressed  in  unity,  which 
correspond  to  their  physical  nature.  Therefore  on  PU  the  parameter 
before  the  reproduction  they  scale,  i.e.  into  its  analog  or  digital 
equivalent  is  introduced  scale  factor;  this  pr ccess/oparation  is 
executed  with  the  aid  of  the  scaling  devices,  in  which  usually  are 
utilized  the  methods  of  translation  or  multiplication  [ L.  26,  27], 
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Fig.  20.  Structural  scheme  of  the  device  of  scaling  acccrding  to  the 
method  of  frequency  division. 

Key:  (1).  Divider.  (2).  Addresses  of  measurement.  (3).  I’o  digital 
indicator.  (4).  Code  of  number.  (5).  Output.  (6).  Resetting  to 
initial  state.  (7)„  Equivalent  of  measurement  A. 

Page  99. 


The  first  of  the  devices  in  question,  structural  scheme  nf  which 
is  given  in  Fig.  20,  carries  out  scaling  of  the  parameters, 
represented  in  analog  form  with  the  pulse- position  aoiulation  of  the 
signals  which  by  flip-flop  TG  are  converted  into  ShlM. 

Bomentum/i  apulse/p  ulses  with  ShIB  by  length  t,  which  are  the  function 
of  the  measured  parameter,  control  the  schematic  I5, 


connected  at  the 
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input  of  counter  SCh.  The  second  input  of  schematic  I5  enter  the 
momentum/impulse/pulses  of  different  frequencies  from  divider  f to 
input  cf  which  is  connected  the  generator  of  the  stable  frequency  of 
GSCh.  After  input  process  of  setting  field  NP  of  the  ldlress  of  the 
measurement  accepted  first  of  all  is  carried  out  the  installation  of 
the  network  elements  into  initial  state,  and  then  depending  on  given 
one  on  NP  for  eaci  measured  parameter  of  the  scale  factor  raj-ra*  is 
open/disclosed  one  of  the  schematics  gating  pulses  of  one  of 

the  step/stages  f,-f4  of  divider  f on  the  input  of  the  counter  SCh, 
in  which  is  form/shaped  the  code  of  a number,  it  is  proportional  to 
the  measured  parameter  (interval  t)  and  to  the  preset  coefficient  of 
scaling.  In  device,  that  works  according  to  this  principle,  is 
provided  for  the  series  of  the  frequency  scaling  factors,  which  is 
approximately  geometric  progression  with  denominator  1.5.  To 
coefficient  ra=  1 corresponds  the  lowest  frequency.  In  the  remaining 
cases  it  is  equal  to  m,f.  As  can  be  seen  from  schematic,  the  function 
of  scaling  in  this  device  is  combined  with  the  function  of  the 
analog-digital  conversion  as  a result  of  which  SCh  form/shapes 
bigary-decimal  digital  code  of  the  value  of  the  parameter, 
proportional  m(A 
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C6pcc  I ucxo&«>e  cocmoUHar 

Pi-9"  21.  Structural  scheme  of  the  device  of  scaling  according  to  the 
method  of  the  translation  of  the  codes. 

Key:  (1)  . Divider.  (2)  . Code  of  measurement  A (additianal)  . (3)  . 

Addresses  of  measurements.  (4).  To  digital  indicator.  (5).  Resetting 
to  initial  state. 
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Page  128. 

Chapter  Six. 

IMMEDIATE  DISPATCHING  EQUIPMENT. 

The  process  of  the  creation  of  the  automated  control  systems  by 
productions  with  continuous  technological  processes  unavoidably  leads 
to  the  need  organizing  of  central  control  rcoms  (TsDPi,  ini  equipment 
of  them  by  the  contemporary  equipment,  including 
operational-dispatcher  equipment  (ODO)  . 

In  connection  with  the  fact  that  ODD  is  the  basic  link,  which 
ensures  the  effective  participation  of  man  (dispatcher)  in  control 
loop  and  is  inseparably  connected  with  system,  its  composition  and 
structure  are  detarmined  on  the  basis  of  the  functions,  entrusted  to 
dispatcher.  Immediate  dispatching  equipment  allows  thi  possibility 
for  dispatcher  to  conduct  continuous  control  of  the  course  of 
technological  process,  to  coordinate  the  work  of  all  sections  of 
production,  to  consider  his  work  with  other  productions,  etc. 
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13.  Co»position  and  structure. 

As  has  already  been  Mentioned,  the  construction  cf  tie  control 
sy stems,  including  in  their  composition  of  ODO,  it  is  carried  out 
talcing  into  account  the  specific  special  f eature/pao  uL  ii  ri.  ties  of  the 
continuous  productions  of  the  branches  of  the  industry  indicated: 

by  the  presence  of  shop  (production)  structure; 

by  the  presence  of  the  series-parallel  connections  of  shops  on 
technological  process; 

f 

by  the  presence  relative  to  a small  number  large-capacity  unity 
of  fundamental  tec hnologica 1 equipment; 

by  the  pas-iible  multistage  nature  of  technological  processes  in 
single  apparatuses; 

by  the  insigi  i f i cant  park/fleet  of  stand-by; 

by  different  inertness  of  a change  in  the  fundamsntal 
technological  parameters; 
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duration  of  the  process  of  starting  and  stop  of  fundamental 
technological  equipment; 

by  the  presence  of  the  strongly  developed  system  of  the  pipeline 
connections  between  shops; 

by  the  preseice  of  a large  number  of  technological  parameters 
whose  state  must  be  monitored. 

Page  129. 

All  these  special  feature/peculiarities  in  the  greatest  measure 
affect  the  constriction/design  of  ODO,  the  schedule  rsprolucing 
panels,  etc. 

Immediate  dispatching  equipment  unites  in  itself  the  information 
flows,  intended  for  the  reception  by  the  dispatcher  of  solution  by 
control.  It  reproi uces  in  available  form  the  processed  and 
concentrated  of  fa  notional  groups  information  about  tie  values  of  the 
fundamental  technological  parameters  and  the  technical-economic 
indices,  about  tha  state  of  fundamental  technological  equipment.  On 
CDQ  are  put  out  the  sign/criteria  of  emergency  situations  and 


r 

I 
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recommendation  regarding  optimum  control  of  process. 

H 

In  the  case  of  breakdown  of  some  devices  of  system,  7D3  provides 
the  reproduction  of  the  branched  flows  of  primary  information, 
processed  with  two  independent  from  each  other  groups  of  devices. 

Industrial  control  is  realized  with  the  aid  of  reliabLe  two-way 
dispatcher  communication  with  all  subdivisions  of  enterprise. 

Immediate  dispatching  equipment  organizes  the  work  sites  of 
dispatcher  and  his  assistant,  providing  the  execution  of  the  current 
works  and  decrease  in  the  fatigability  of  dispatcher  personnel. 

The  fundamental  orders  of  dispatcher  and  managemant/manual  of 
enterprise,  passing  through  the  central  coptrol  room,  are 
record/fixed  with  special  means  recording. 

The  standardized  construction/designs  of  the  single  devices  0D0 
provide  the  interchangeability  of  cell/elements,  growth,  introduction 
of  changes  into  equipment,  and  they  also  facilitate  the  production 
both  of  series  and  individual  specimen/saaples. 

Immediate  dispatching  equipment  can  be  complated  by  different 
methods.  At  present  several  plants  specialize  in  the  production  of 
means  dispatcher  system.  Host  adequate/approaching  for  purposes  of 
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ASUPP  are  the  construction/designs,  produced  by  plants  '•  Elektropul' t" 
(Leningrad)  and  "3  hchitavtomat  ika"  (Zhitomir)  [ L.  37,  38]. 

Page  130. 

By  plant  " Shchitav tomatika"  are  released  modular  mosaic  panels  of 
type  ShchDSM-1,  intended  for  the  creation  of  the  mimic  liagrams  of 
different  productions,  predominantly  energy  branches  at  industry. 
Panels  are  collect /built  from  the  skeleton  sections  of  four 
fundaaental  typical  dimensions.  The  const ruction/lesij n o£  panels 
makes  it  possible  to  compose  the  panels  of  different  length  and 
height/altitude  (length  of  panel  can  be  increased  wi  ta  space  400  mm, 
maximum  altitude  is  3,650  mm).  Depending  on  specific  conditions,  the 
panel  can  be  collect/built  by  rectilinear  or  concave. 

The  section  of  panel  has  on  face  the  dismountabls  metallic 
grating  into  windows  of  which  with  assembly  are  inserted  the 
standardized  mosaic  cell/elements.  Fundamental  mosaic  cell/element 
accepted  cell/element  with  frontal  size/dimensions  40*40  mm. 
Furthermore,  on  separate  sections  can  be  establish/installed 
miniature/small  and  miniature  showing  and  recording  instruments. 
Produced  by  plant  "Elektropul ’t"  modular  mosaic  panels  are  intended 
for  thre  construction  of  the  miiic  diagrams  of  energy  objects  - 
stations,  substations,  transmission  lines,  etc.  Panels  are  released 
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two  types  - ShD-5  and  ShD-6,  which  differ  from  each  other  only  in 
tens  of  depth  which  for  the  first  composes  4 10,  and  in  second  830 
mm«  The  size/dimensions  of  panels  along  the  length  are  not  virtual 
United  and  are  determined  depending  on  specific  conditions. 


1 


y 


Panels  are  collect/built  from  the  separate  panels,  which  consist 
of  the  established/installed  on  each  other  sections.  The  lower 
sections  of  panels  of  the  type  ShD-6  are  executed  in  the  form  of  the 
inclined  panels  of  light  construction  which  are  intended  for  the 
mounting  on  them  of  the  individual  sections  of  mnemonic  davice  and 
plug-type  commutators  for  manual  control  of  the  illumination  of 
sy  mbol s. 


I 


By  plant  are  released  modular  dispatcher  consoles  one-argument 

PDD 

PDO-3  and  two-argument  p<iL-4,  intended  for  the  equipment  of  the  work 
site  of  dispatcher  personnel,  which  controls  power  system.  Consoles 
are  collect/built  from  the  sections  of  twQ  types  each  of  which 
consists  of  instrument,  attachment,  table  top,  stone  and  foundation. 
On  instrument  attachments  they  are  establish/installei  in  panels 

fiffDO  pDP 

PD 0-3  to  36  reading  instruments  ^(4o- 1 , iq  panels  to  60.  On  the 

panels  of  the  lateral  sections,  arrange/located  to  the  left  and  to 
the  right  of  dispatcher,  are  establish/installed  the  panels  with 
command-acknowledging  equipment  and  consoles  telephone  switch. 
Consoles  have  an  identical  height/altitude  and  a depth,  being  850  and 
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2 , 000  in,  and  they  ate  characterized  by  only  the  length  which  for  the 
console  PDO-3  is  equal  to  2300  mm,  and  for  the  consols  PDD-4  to  3780 

mm. 

14.  Immediate  dispatching  equipment  of  autoaated  systems  of  type 
"c  asca  de/s  t age" . 

For  purposeful  application/use  in  the  autcnated  control  systems 
cf  continuous  productions  in  the  SCSRILSA  developed  iimediate 
dispatching  equipment,  utilized  in  the  interstitial  iato  industry 
systems  "cascade/stage"  [ L.  4]. 

f 

The  immediate  dispatching  equipment  of  systems  of  the  type 
"cascade/stage"  in  the  general  case  is  included  in  its  ooiposition: 
panel  with  the  mnemonic  device  of  production;  the  panel  of  the 
instruments,  whica  record  the  fundamental  technological  parameters; 
the  panel  of  the  Instruments,  which  record  the  fundamental 
technical- economic  indices  of  process;  the  console  dispatcher  and  his 
assistant;  the  rack  of  printing;  the  rack  of  the  settings  of  the 
signalled  technological  parameters  and  input/introduction  into  the 
computers  of  supplemental  information. 

On  the  devices  of  immediate  dispatching  equipment,  it  is 
arrange/located  equipment,  instruments,  communications,  signaling  and 
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controls,  intended  for  execution  by  the  dispatcher  personnel  of  its 
functions  on  control  of  process. 

Por  the  creation  of  the  most  favorable  conditions  of  work  and 
decreasing  the  fatigability  of  dispatcher  personnel,  the  layout  of 
the  cell/elenents  of  mnemonics  and  the  coloration  of  the  devices  ono 
■ust  be  carried  oat  taking  into  account  the  requirements  of  human 
factors  engineering. 

The  digital  and  alphabetical  symbols  which  will  ae  deposited  to 
different  cell/elements  of  ODO,  will  be  made  by  type  of  Hakvort,  the 
sixe/dimension  of  type  is  selected  in  each  specific  case. 

Panel  with  mnemonic  device  is  intended  for  the 
arrangement/positl on  of  the  detachable  plane  tables,  which  symbolize 
shops,  the  cell/elements  of  trouble  signaling,  signaling  of 
divergence  from  tie  preset  limits  of  the  technological  parameters  and 
technical-economic  indices,  the  signaling  of  the  position  of 
"bottleneck"  (shop),  and  also  of  light  signal  panels  with  text 
recommendations  regarding  optimum  control  of  process. 

Page  132. 


On  plotting  boards  are  establish/installed  lockiig  gates,  which 
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symbolize  fundamental  technologica  1 equipment  and  signalling  its 
state.  Furthermore  on  plane  tables  are  assembled  the  light  signal 
panels  of  trouble  signaling  with  the  plotted  designations  of  shops. 
Plane  tables  are  connected  between  themselves  by  those 
fasten/strengthened  to  of  front  panel  panel  colored  rods,  which 
indicate  interdepartmental  production  lines.  Along  rods  on  the  front 
panel  of  panel,  ace  placed  the  numbered  light  signal  panels  of  the 
signaling  of  the  divergence  of  the  fundaaental  technological 
parameters.  In  the  upper  part  of  the  panel,  are  establish/installed 
the  liqht  signal  panels  of  the  text  r ecoim  endat  ions,  between  which  in 
the  middle  part  of  the  panel  are  assembled  those  electrified  watches. 
Lover  than  the  signal  panel  of  recommendations  are  a rc an ge /located 
the  cell/elements  of  the  signaling  of  the  divergence  of  the 
technical- economic  indices  and  position  of  "bottleneck", 
establish/installed  in  two  series  above  the  plane  tables  of  the 
corresponding  panals.  Switching  on  of  the  signal  panel  of 
recommendations,  cell/elements  of  the  signaling  of  the  position  of 
"bottleneck"  and  of  the  divergence  of  the  technical-economic  indices 
is  accomplished  by  signals  of  TsVN,  that  works  with  respect  to  the 
appropriate  programs.  Signals  of  the  switching  on  of  the  liqht  signal 
panels  of  the  divergence  of  the  technological  parameters  and  locking 
gates  are  produced  by  informational  devices.  The  signal  panel  of 
trouble  signaling  is  connected  directly  to  the  line  of  intershop 
trouble  signaling. 
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In  connection  with  the  fact  that  fundamental  technological 
symbol  to  scale  of  production,  is  the  shop  cr  the  section,  which  it 
is  expressed  as  plane  table  and  needs  sharp  extraction  on  anelboard 
with  mnemonic  device,  the  layout  of  plane  table  is  satisfied 
rectangular  with  the  relationship/ratio  of  sides  vertical  to 
horizontal,  equal  to  0.75:1. 

If  as  the  component  parts  of  plane  table  serve  mosaic 
cell/elements  (siz e/dimensicns  40x40  mm),  then  its  ovjrilL  dimensions 
are  selected  from  the  calculation  of  arrangement/posit ion  on  each 
plane  table  of  the  following  quantity  of  different  symbols  and  signs: 

«> 

^symbols  of  fundamental  technological  equipment.  - to  16  unity. 

Symbols  of  the  controlled/inspected  technological  parameters.  - 
to  32  (16  mosaic  c ell/elements) . 

Alphabetical  symbols  (signals  of  the  divergence  of 
technical-economic  indices,  position  of  "bottleneck",  emergency 
situation  - designation  of  shop).  - to  6 unity  (4»1»3=8  mosaic 
cell/elema  nts)  . 
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Symbols  of  te chno log ical  connections.  - to  16  ( 16  mosaic 
cell/eleme  nts)  . 

Page  133. 

Thus,  each  of  the  plane  tables  is  designed  for 
ar rangement/positi on  to  88  mosaic  cell/ele ments  with  the  plotted  on 
them  syabols. 

Usually  a quantity  of  "dead/blind"  (the  not  having  symbols) 
mosaic  cell/elements,  necessary  for  the  distribution  af  symbols  and 
filling  of  the  windows  of  rectangular  plane  table,  is  from  30  to 
35o/o.  In  this  case  the  total  number  of  mosaic  cell/eLements  of  plane 
table  composes  133  (13  on  horizontal  and  10  on  the  vertical  lines), 

for  arrangement/position  of  which  the  size/dimensions  of  plane  table 
will  be  equal  to  520x400  to  mm. 

The  selection  of  the  overall  size  of  panel  with  mnemonic  device 
is  determined  by  two  considerations.  In  view  of  the  fact  that 
continuous  productions  virtually  consist  of  a series  af  the 
consecutive  technological  sections,  natural  is  the  horizontal 
location  of  the  flow  chart  of  production  on  the  mnemonic  device  of 
panel.  Moreover  it  is  known  that  is  most  effective  tha  motion  of  the 
eye  of  man  with  survey/coverage  along  horizontal  (angle  on  the  order 
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cf  140-160°  and  50-80°  on  vertical  line).  Therefore  the  ovarall  size 
of  panel  with  mnemonic  device  is  accepted  equal  to  5010*1500  (18 00), 
which  makes  it  possible  to  place  in  one  series  9,  and  in  two  series 
to  18  symbols  of  subdivisions  (shops).  For  the  location  of  the 
objects  of  control  at  the  level  of  the  eye  of  the  sitting  person 
(approximately  1200  mm  from  floor  level)  the  plane  taales,  which 
symbolize  shops  during  arrangement/position  in  one  series,  are 
establish/installed  on  height  1300  mm,  and  in  two  series  on  the 
height/altitudes  of  1100  and  1700  mm,  and  panel  itself  with  mnemonic 
device  is  raised  on  two  racks  with  a heig ht/altitude  of  630  mm. 

On  the  basis  of  the  fact  that  the  greatest  depth  of  the  devices 
of  illumination  and  of  signal  armature  does  not  excael  120  mm,  or  for 
convenience  in  the  mounting  and  debugging  the  depth  of  panel  with 
mnemonic  device  it  is  accepted  as  the  equal  to  350  mm. 

In  mosaic  cell/elements  are  provided  the  devices  of 
illumination,  which  ensure  direct/straight  brightness  contrast. 
Symbols  on  the  screens  of  mosaic  cell/elements  on  the  plane  tables  of 
panel  with  mnemonic  device  are  made  with  size /dime nsio ns  18x10  mm 
during  plotting  of  symbol  in  one  series,  and  15x9  mm  during  plotting 
of  symbols  in  two  series  (thickness  of  lines  2 mm)  . 
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The  panels  of  recorders  are  intended  for  the  location  of  the 
instruments,  whici  realize  recording  the  fundamental  technological 
parameters  of  process,  the  most  important  technical-econoiic  indices, 
and  also  the  digital  indicators,  which  reproduce  on  their  screens  the 
left  the  preset  zones  technological  parameters. 

In  certain  cases  is  permissible  the  installation  on  these  panels 
of  the  cathode-ray  tubes  of  industrial  television  equipment  or  screen 
indica  tors . 

Overall  sizes  of  basic  part  of  panel  2000x1500,  the  deDth  of  600 
mm.  Recording  is  realized  by  recording  instruments  ( mi.  11  i vol  traeters, 
potentiometers).  For  recording  the  technical-economic  indices,  are 
utilized  the  instruments  sometimes  multipoint  with  a wide  tape  (of 
type  ASP,  KS  P-4) , that  have  comparatively  high  size/di ma nsions ; on 
panel  it  is  possible  to  arrange  to  6 instruments. 

Por  recording  of  the  technological  parameters,  ace  utilized 
miniature/small  automatic  recorders  - to  15  pieces.  Ti  a ramaininq 
place  (usually  on  top)  is  utilized  for  the  location  of  digital 
indicators  (to  5 pieces). 
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The  scales  of  recorders  are  calibrated  in  natural,  unity  of 
■easured  parameters.  To  digital  indicators  the  parameters  are 
derive/concluded,  as  a rule,  in  relative  form. 

The  console  dispatcher  (Fig.  33)  is  the  work  sit*  of  dispatcher 
personnel  and  functionally  is  divided  on  three  sections.  Bight 
section  is  the  desk  on  which  are  establish/installed  the  microphones 
of  the  loud  speaker  connection.  Middle  section  is  intended  for  the 
area ngement/positi on  of  telephone  switch,  armature  of  tae  signaling 
of  the  state  of  all  devices  of  system,  telephone  sets,  devices,  which 
check  the  soundness  of  signalings,  devices,  which  ensure  the 
input/introduction  into  computers  and  the  conclusion/1  erivation  from 
it  of  the  results  of  calculations.  The  results  of  calculations  are 
reproduce!  on  digital  optical  indicators,  which  are 
establish/installed  on  vertical  attachment.  The  left  section  is 
intended  for  the  i rrangemen  t/posit  ion  of  a icromnemon  ic  device  with 
the  built-in  into  it  plug-type  commutator. 

Page  135. 

The  panel  of  left  section  is  made  bf  inclined  anl  has  in  lower 
part  a mic rom aeaon ic  device  which  corresponds  to  the  inemonic  devic® 
of  production  and  has  at  the  points,  which  correspond  to  the 
signalled  paramatsrs,  telephone  jacks.  Ii  upper  part  are  assembled 
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The  scales  of  recorders  are  calibrated  in  naturaL  unity  of 
■ensured  parameters.  To  digital  indicators  the  parameters  are 
derive/concluded,  as  a rule,  in  relative  fora. 

The  console  dispatcher  (Pig.  33)  is  the  work  sit*  of  dispatcher 
personnel  and  functionally  is  divided  on  three  sections.  Bight 
section  is  the  desk  on  which  are  establisb/installed  the  Microphones 
of  the  loud  speaker  connection.  Riddle  section  is  intended  for  the 
arrangement/positi  on  of  telephone  switch,  araature  of  the  signaling 
of  the  state  of  all  devices  of  systea,  telephone  sets,  devices,  which 
check  the  soundness  of  signalings,  devices,  which  ensure  the 
input/introduction  into  computers  and  the  conclusion/1  erivation  froa 
it  of  the  results  of  calculations.  The  results  of  calculations  are 
reproduced  on  digital  optical  indicators,  which  are 
establish/installed  on  vertical  attachment.  The  left  section  is 
intended  for  the  a r range  men  t/position  of  aicroaneaonic  device  with 
the  built-in  into  it  plug-type  coaautator. 

Page  135. 

The  panel  of  left  section  is  aade  bf  inclined  ani  has  in  lower 
part  a aicroaaeaonic  device  which  corresponds  to  the  aneaonic  device 
of  production  and  has  at  the  points,  which  correspond  to  the 
signalled  paraaetars,  telephone  jacks.  Ii  upper  part  are  assembled 


five  plugs  of  the  call  of  the  parameters  each  of  which  corresponds  to 
their  digital  indicator.  Above  the  aicroeaenonic  device  are 
arrange/located  the  sockets  of  the  clearings  of  signal  "bottleneck", 
for  which  there  is  a plug,  which  identiff /indexes  after  the  clearing 
of  signal  "bottleaeck".  Indicator  of  the  combined  scales  is  Intended 
for  the  conversion  percentage  values  of  the  parameter  into  absolute 
ones. 


The  indicator  of  the  combined  scales  is  carried  out  in  the  form 
of  the  vertical  panel,  establish/installed  on  the  left  section  of 
console. 


for  storing  the  documentation  in  the  pedestals  of  left  and  right 
sections,  are  made  drawers.  Connon/general/tot al  overall  sizes  of 
console  - length  of  2,800  mm,  the  heightSaltitude  of  aorisontal  panel 
750,  inclined  800  am,  the  height/altitude  of  attachmeit  300  am,  the 
width  of  the  working  zones  of  dispatcher  and  his  assistant  1 of  100 
ns#  the  depth  of  console  900  am,  overall  height  1 of  13)  an. 


The  rack  of  printing  is  intended  for  the  arrangeient/posltion  of 
the  electrified  tfpewriter,  with  the  aid  of  which  on  program  of  TsTH 
or  order  of  dispatcher  are  recorded  the  parameters,  the  situation, 
recommendations,  is  maintained  station  log. 


The  rack  of  the  loading  of  infornation  into  Tara  and  the 
assignments  of  the  settings  of  the  signalled  technoloj leal  parameters 
is  intended  for  tie  arrangeaen t/posit ion  of  the  controllers  of  hand 
data  input  and  a plug-type  connutator  foe  fixation  of  the  linits  of 
the  signalled  pan  seta  rs.  The  unit  of  tha  controllers  of  hand 
input/introduction  is  establish/installed  on  lateral  inclined  panel, 
pi  eg- type  connutator  is  arrange/located  on  upper  horicoatil  panel  and 
is  closed  by  transparent  cap/cover. 

The  layout  of  000  in  central  control  roos. 

I seed  late  dispatching  eqsipeent,  as  s rule,  is 
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establish/ installad  in  the  isolated/insulated  location  by  area  fron 
80  to  120  aa*#  arrange/located  not  far  ftoa  aachine  not,  and 
location  for  the  receivers  of  inforaant.  a role,  bafore  the  front 
of  console  on  distance  4-5  a,  is  establish/installed  the  panel  with 
aneaonic  device  (Pig.  34).  To  the  left  and  to  the  right  of  panel  with 
aaoaonic  device  and  nearer  to  console  are  establish /installed  the 
panels  of  recorders.  They  are  establish/installed  in  such  a way  that 
their  front  panel3  are  inclined  at  an  angle  froa  45  to  60°  to  the 
front  of  console. 


v 
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Pig.  34.  Layout  of  ODO  of  systen  "Kaskad-22"  in  central  control  rooi. 

Page  137. 

If  panel  with  anatonic  device  has  saall  Linear  diaensions,  panels  of 
recorders  can  be  establish/installed  close  to  it,  foraing 
coaaon/general /total  concave  panel.  The  racks  of  printing  and 
input/introduction  are  establish/installed  to  the  right  and  to  the 
left  of  console  at  the  level  of  the  seats  of  dispa tcher  personnel  or 
they  are  establisa /installed  close  with  the  extreae  sections  of 
console.  The  autual  location  (right  or  left)  of  the  panels  of 
recorders  relative  to  panel  with  anenonic  device  is  deterained 
depending  on  the  Location  of  aachine  rooa  and  locatLois  for  the 
receivers  of  iaf oraational  systen. 


The  universalization  of  ODO 


r t 
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Together  witi  the  advantages  of  ODO  systeas  of  tie  "tasked"  type 
its  joining  to  the  object  of  control  regjires  one  or  the  other 
changes  in  the  con str action/de sign.  It  is  not  general* purpose  and  in 
certain  cases  regjires  the  execution  of  the  works,  connected  with  the 
considerable  expenditures  of  tine.  During  a change  in  the  flow  chart 
of  the  object  of  control  (installation  ia  the  shops  of  the  auxiliary 
equipnent,  change  of  the  quantity  of  controlled /in  spec tad 
technological  pariaeters,  etc.)  single  devices  of  ODO  and  first  of 
all  panel  with  ins  sonic  device  require  serious  alterations.  The 
alterations  in  process  of  which  are  carried  out  bench  aid  electrical 
assesbly  works,  unavoidably  lead  to  the  need  for  the 
disconnect  ion/  cutoff  of  part  of  ODO,  which  inpedes  the  work  of 
dispatcher  personnel. 

Mosaic  panel 3 provide  the  possibility  of  rapid  introduction  into 
the  aaeaonic  device  of  any  changes,  connected  with  a change  in  the 
flew  chart  of  the  object  of  control,  but  also  t-hey  are  not  deprived 
of  the  nusber  of  deficiency /lacks  (high  cost/value,  tie  considerable 
weight,  hi  nder/haa  pered  adsission  to  electric  araature,  etc.). 

Is  connectioi  with  grown  desasd  on  th,e  autoaated  control  systeas 
of  productions,  there  arose  the  need  fpr  production  of  ODO  by 
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industrial  nethod.  Por  this  purpose,  was  developed  sost  ideal  ODO, 
conbising  in  itself  the  advantage  both  of  the  nosaic  and  cabinet 
panels  of  systeas  of  the  type  "cascade/stage*  (production  of  which 
planned  at  the  plint  "Shchitavtonatika"  Ihitoair)  . 

Page  138. 

is  the  basis  of  newly  developed  ODO  is  placed  tha  building  block 
concept,  which  ensures  possibility  of  tha  unification  of  a series  of 
assenblies,  speed  of  growth  and  reconposition  of  the  single  devices 
ODO,  reduction  in  the  cost/value  of  eguipaent  and  labor  expenses. 

Panel  with  nneaonic  device  is  the  conbinatioa  of  the  cabinet  and 
nosaic  types  of  panels.  As  the  basis  of  panel  serves  caoinat  type 
section,  on  which  are  establish/installed  the  nosaic  plane  tables, 
which  synbolize  the  shops  of  the  object  of  control.  Tais  conbinatioa 
is  accepted  in  connection  with  the  fact  that,  as  a rule,  change  in 
the  connoa  struct! re  of  production  (construction  or  canplate 
reconstruction  of  tke  operating  shops)  they,  are  carriad  out  not  nore 
frequent  than  one  tine  in  3-4  years,  but  the  iatrashog  structure  and 
interdepartsental  connections  change  such  sore  frequently. 

On  the  frontal  part  of  the  section,  which  has  overall  size 
2000x1500x350  as,  is  establish/installed  six  aovabla  vertical  rods 
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which  are  intends!  for  the  attachment  of  plane  tables.  Panel  is 
collect/bailt  froa  several  sections  and  is  establish /L ns tilled  on  two 
rectangular  racks  or  conaon/general/total  duct. 


Plana  table  consists  of  rectangular  fraaework/body  in  which  is 
establish/ ins tailed  disaountable  grating  (analogous  to  the  setting 
grating  of  plant  • Shchitavt omatika") . Bosaic  cell/eLeaents  are  made 
with  the  transparant  screens  on  which  that  or  by  another  aethod  will 
be  deposited  alpha numerical,  silhouette  and  other  syaooLs.  On  each 
plane  table  is  establish/installed  130  mosaic  cell/ela nents  with 
screens  40x40  an  or  the  corresponding  nuaber  of  cell/elaaents  with 
screens  40x80  and  40x120  an.  On  the  screens  of  aosaic  eleaants  are 
applied  the  symbols  of  fundaaental  technological  equipment 
(silhouette),  of  divergence  of  the  technics  1-econoaic  indices 
(alphabetical),  of  the  position  of  "narrow  bridge"  (alphabetical), 
"eaergency  situations"  (alphabetical)  and  divergences  of  the 
technological  parameters  (digital)  . is  a role,  to  eaca  aosaic 
cell/eleaant  will  be  deposited  one  syabol  or  part  of  the  3yabol,  but 
soaetiaes  when  is  required  the  savings  of  effective  area  of  plane 
table,  is  allow/assuaed  plotting  on  the  3creen  of  two  alphabetical  or 
digital  syabols.  Bach  aosaic  cell/eleaent  with  the  plotted  to  its 
screen  syabol  is  supplied  with  the  group  or  individual  device  of 
illuaination . The  devices  of  illuainatioo  are  applied  two  forms  - 
with  one  and  four  incandescent  lamps.  For  purpose  of  the  signaling  of 
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different  states  of  fundamental  technological  equipment  of  the  device 
of  illumination,  they  provide  the  successive  illumination  of  synbol 
by  four  different  colors. 

Page  139. 

The  total  quantity  of  silhouette  syabols  (fundamental  technological 
equipaenti,  does  not  exceed  50  and  it  aakes  it  possible  to  collect 
virtually  any  flow  chart  of  the  production  of  the  cheaical  and 
petrochemical  branches  of  industry.  For  conducting  of  inspection, 
repair  or  replaceient  of  aosaic  cell/eleaents  and  devices  of 
illumination  the  plane  table  can  be  turnad  on  the  flapping  hinges  and 
be  record/fixed  in  horizontal  position.  For  preventing  th*  pollution, 
the  faces  of  plane  tables  can  be  closed  by  transparent  sheets  with 
the  dulled  surface,  and  soaetiaes  by  aosiic  sheets  with  dulled 
surface.  Soaetiaes  aosaic  cell/eleaents  ire  establish/installed  with 
transparent  screens,  and  on  the  surface  of  transparent  sheet,  is  nade 
the  duct/contour  of  the  flow  chart  of  shop  and  all  reaaLnLng  symbols. 

For  the  unification  of  plane  tables  and  provision  for  their 
uniforaity,  necessary  for  facilitation  for  the  dispatcher  personnel 
of  control  of  signals,  the  symbols,  coaaoa/general/totiL  for  all 
plane  tables,  are  arrange/located  in  the  ptrictly  defined  order. 
Coaaon/general/tot al  syabols  are  establish/installed  in  an  upper 
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secies  of  plane  table  in  the  following  sequence  fcon  Left  to  right  - 
the  divergence  of  the  technical-econoeic  indices,  "anscgency 
situation",  positLon  "bottleneck". 

The  panels  of  recorders  differ  fron  the  analogous  panels,  which 
forw  part  of  ODD  of  systen  "Kaskad",  only  by  size/dins nsions  which 
correspond  to  tha  size /dine  nsions  of  the  panel  of  section  with 
anenonic  levies,  and  are  2#000z1/ 500x700  nn.  On  the  front  panels  of 
panels,  it  can  be  establish/installed  to  18  niniature/snaL len  ones 
and  to  6 full-scale  recorders.  For  the  attachnent  of  'instruaents  in 
panels,  are  establ ish/installed  several  aovable  horizontal  rods. 

The  console  lispatcher  is  aade  by  coaposite  fron  the  sections  of 
three  typical  diaensions  1,000,  800  and  600  an.  ill  sactions  have 
constant  depth  903  and  height/altitude  of  750  an.  Sections  are  aade 
with  the  reaovabls  covers  on  which  can  ba  establish/iast ailed  the 
attachaents,  intended  for  the  arra ngenent/ position  of  the  units  of 
tart  recoaaenda tions,  the  indicators  of  the  coabined  scales, 
ainiature  and  aini atuce/saall  recorders,  araatares  of  signaling  and 
control. 

Page  140. 

The  aodulir  construction  of  console  aakes  it  possible  to  give  to  it 
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any  layout,  most  adequate/approaching  tha3e  specific  conditions. 


Technical  capabilities  of  ODO  of  sy3teas  of  the  type  "Kaskad". 

oi  (4> 

XapaKTepiHTHKii  (»)  1 .Kac-  .KaruA*  ripHne- 

. . naa-22*  vaHHe 

P'  AHa.noroMH  pemcrpauHa  oohobhux 

TexHO.iorHMerKHX  napameTpoB  Ha 

. npHCopax Ho  15  Zlo  1 8 

'/  Ana.ioroh.id  |>orncTpauHH  TexmiKO-iKo-  _ 

HOMIIHeCKIIX  nOK.132Te.1C-H  Ha  npll-  (£y  (&> 

6opix ilo  1 8 Ho  18  lq) 

(X)  CHrua.nuauHH  ochobhux  Te\no.iornie-  <Q  £>  ' 

ckhx  napaMetpon ilo  200  ilo  576*  ‘lb  pac- 


O/ 

.Karitaa* 


Q 

Ho  18 

£> 

.To  576* 


BornpoiuBeaeiiiie  3HaqeHnfi  KOHTpo.iHpy- 
ewux  TexHo.iorHHecKHX  nanaMeTpoB 
I ,/)  Buaaqa  Tehc  roBux  peKOMeiaamiH  . . 

| Id)  0AH0UB€THb!X  CHTHa  iOB  C0CT0HHHH  06o- 
PVAObohuh 

Os-7 

MeTbipexuteTHux  cnrHaaoB  coctohhhh 
OOopVAOBBIIHH  . . 

(>r> 

CaeTOBUx  cnrna.iOB  otkiOhchiih  iexim- 
KO-3hOHOMHMe.  KMX  IIOKH31TOJleM  . . 

f %CU 

ABapilHHMX  CHrHa.TOB 

Mhamkiuhh  h.ih  perncTpauMH  Ha  npH6o- 
pax  ny.ibTa 

M 

Te,ie$OHH3H  CBHSb  a60HCHT0B 

(>v  ycTpoiiCTBa  marHHTOitiOHiiofi  3aniicu  . . ( 

(c?^  Annaparypa  BBoaa  b 3BM  h bmboab 
peay.ikraTOB  b pa.ipaAax 


(S) 

rno  200 

7 ilo  66 

6> 

ilo  MO 
OW 
HeT 

<D 

ilo  4 


Ql lo2 


Uo  576* 
[Zo  99’ 

Ho 

288/576* 

e 

Ho 

288  576 

© 

Ho  4 


Q 

Ho  3* 

Q 

✓ Ho  100 
7.  Ho  4 


•Hs  pac- 
qeia 

ao  32  Ha 
KaacAOM 
n.iaHiueTe 
( >*■> 

To  *e 
a,Ha  oA»y 
*iipHCTaBKy 
(/•*) 

•16/32  Ha 
njianuier 
OV 
To  *e 

Ot> 

Ha 

onaHiueT 
Ha  (fgP 
aaaHuieT 
(x-J 
•Ha  npw- 
daBKy 
ceKUHH 

fW 

Twna 

.Opfim* 
(>V 
•Hb  npH- 

CTaBKy 


Key:  (1).  Characteristics.  (2).  "Kaskad-22”.  (3).  "Kaskad*.  (4). 
Note.  (5).  Analog  recording  of  fundaaental  technological  paraaeters 
at  instruaents.  (5).  To.  (7).  Analog  recording  of  tec»  nlci  1-econoaic 
indices  at  instruaents.  (8).  Signaling  of  fundaaental  technological 
paraaeters.  (9).  » Proa  calculation  to  32  on  each  plane  t ole.  (10). 
Reproduction  of  values  of  controlled/inspected  technological 
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parameters . (11).  Delivery  of  text  recomieadations . (12)  ..  The  sane. 

(12a).  *For  one  attachment.  (13).  Monochromatic  sigaaLs  of  state  of 
equipaent.  (14)  * 16/32  to  plane  table.  (15).  Fouc-colored  signals  of 
state  of  equipaent.  (16).  No.  (17).  The  >aae.  (18).  Indicating  lights 
of  divergence  of  technical-economic  indices,  (19).  To  plane  table. 

(2  0).  Emergency  signals.  (21).  Indication  or  recording  on  instruments 
of  console.  (22).  *For  the  attachaent  of  section.  (23i,  Telephone 
communication  of  subscribers.  (24).  Devices  of  tape  recording 
recording.  (25).  Type  "orbit".  (26).  Equipment  for  input/i  ntcoduction 
into  coaputers  and  for  conclusion/derivation  of  results  into  digits. 
(27).  *For  attachaent. 
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